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a “diagnostic map” that’s hard to read 


The symptoms of classical myxedema actually 
provide only a few sign posts in the vast terri- 
tory of hypothyroidism. To find the path of 
correct treatment, “a high degree of suspicion 
for thyroid disorder remains the most impor- 
tant factor in diagnosis of any case.”! 


Feeding difficulties in infants, hirsutism, chronic 
colds, insomnia, marked morning fatigue with 
increased evening alertness are some features 
not ordinarily associated with hypothyroid- 
ism.23-4 Constipation, menstrual dysfunction, 
habitual abortion, dry skin and hair may be 
more quickly recognized and remedied by 
proper thyroid therapy. 


Whenever thyroid is indicated, Proloid, the 
improved thyroid, assures a smooth, predictable 
clinical response. Proloid is virtually pure thy- 
roglobulin. Double assay, both chemical and 
biological, assures uniform potency and a con- 
sistent metabolic effect. 


Proloid is prescribed in the same dosage as or- 
dinary thyroid and is available in 4, %2,1,1% 
and 5 grain tablets as well as powder. 


References: 1. Pickering, D. E., and Lusted, L. B.: GP 
11:99 (Feb.) 1955. 2. Perloff, W. H.: J.A.M.A. 157:651 
(Feb.) 1955. 3. Watson, B. A.: New York State J. Med. 
54:2045 (July 15) 1954. 4. Panos, T. C.: South. M. J. 
48:527 (May) 1955. 
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EFFECT OF CORTICOTROPIN AND PREDNISONE 
ON THE EXCRETION OF ALDOSTERONE — 
IN MAN* 


ELEANOR H. VENNING, Pu.D., INGE DYRENFURTH, Pu.D. 
AND JOHN C. BECK, M.D. 


University Clinic, Royal Victoria Hospital and the Department of Investigative 
Medicine, McGill University, Montreal, Canada 


HE physiologic factors which regulate the secretion of aldosterone are 

still not clearly defined. That more than one mechanism may be in- 
volved is indicated by the studies of various investigators. The observations 
of Leutscher and Johnson (1) and Liddle et al. (2) show that changes in 
sodium metabolism influence aldosterone secretion, and those of Laragh 
and Stoerk (3), Singer and Stack-Dunne (4) and Leutscher and Curtis (5) 
support the view that potassium is also of importance in this respect. In 
addition, the possibility that volume changes in body-fluid compartments 
may affect aldosterone secretion is suggested by the studies of Beck et al. (6). 
Conflicting findings have been reported on the influence of cortico- 
tropin (ACTH) on aldosterone secretion. Simpson and Tait (7) found that 
the administration of this hormone did not increase the concentration of 
aldosterone in the blood and several investigators (8-10) have failed to 
demonstrate any effect on the output aldosterone in the urine. In two 
other studies, however, it was found that corticotropin caused an increase 
in aldosterone excretion; one study was by Gordon e¢ al. (11) in a patient 
with rheumatoid arthritis, and one by Liddle et al. (2) in a normal subject. 
Studies on hypophysectomized animals suggest that the anterior lobe of 


Received for publication February 9, 1956. 

* Supported by grants from the National Research Council of Canada, Department 
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the pituitary may play some role in the regulation of aldosterone release. 
Singer and Stack-Dunne found that administration of corticotropin 
restored to normal the aldosterone content of the adrenal venous blood of 
hypophysectomized rats, and Farrell et al. (12) demonstrated that the 
rate of aldosterone secretion in hypophysectomized dogs remained at two- 
thirds of the normal amount. Luetscher and Axelrad (13) reported that 
patients with hypopituitarism have normal levels of aldosterone in the 
urine. 

In the present study we have re-investigated the effect of administration 
of corticotropin on aldosterone excretion in normal subjects and in patients 
with rheumatoid arthritis and have measured the output of aldosterone in 
patients with hypopituitarism. We have also investigated the effect of 
prednisone on aldosterone excretion. 


CHEMICAL METHODS 


Aldosterone was assayed by means of a modified procedure of the 
Singer-Venning bioassay (14). The sodium-retaining hormone was ex- 
tracted from the urine before and after hydrolysis at pH 1.5 for twenty-four 
hours. The fractions were combined and were purified by paper chromato- 
graphy prior to assay. The corticoids were determined as 17,21-dihy- 
droxy-20-ketosteroids by the method of Porter and Silber (15), and the 
17-ketosteroids by the method of Callow et al. (16). Urinary sodium and 
potassium were measured by flame photometry. Cortisone was used as the 
standard in the Porter-Silber method. 


CLINICAL MATERIAL 


Three healthy young male physicians were selected for controls and 
were studied over periods ranging from eight to fourteen days. They 
carried out their usual activities in the hospital during the investigation 
and 24-hour collections of urine were made daily. 

The effect of corticotropin on aldosterone excretion was determined in 


- these 3 normal men and in 3 women with rheumatoid arthritis; the effect 


of prednisone was studied in 1 man with asthma and in 1 of the 3 women 
with rheumatoid arthritis. Aldosterone excretion was also determined in 
9 patients with hypopituitarism. 


Case Reports 


Normal subjects 
Case 1. R.M. was a healthy male, aged 28 years. Urine collections were begun on a 
day on which he wrote a three-hour examination paper. On the sixth, seventh and eighth 
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days he received 100 units of corticotropin (Acton-X') intramuscularly daily in four 
doses. A marked retention of sodium and water ensued, causing edema of the feet and 
legs up to the knees and some swelling of the face, with a gain in weight of 12 pounds. 
There was also some epigastric discomfort. As may be seen in Figure 1, during the first 
five days the urinary corticoids ranged from 2.15 to 2.89 mg., and the 17-ketosteroids 
from 25.6 to 29.4 mg. per twenty-four hours. The administration of corticotropin 
(ACTH) resulted in an increase in the corticoid excretion to 10.0 mg., and in the 17- 
ketosteroid excretion to 126.8 mg. per twenty-four hours. The urinary sodium decreased 
to a level of 6 mEq. per twenty-four hours. On the first day of study, the aldosterone 
excretion was 8.7 ug. (above the normal range) and gradually decreased on the following 


CASE RM- NORMAL 


WEIGHT 


I7-KETOSTEROIDS 


10 | 0H CORTICOSTEROID 


Fig. 1. Effect of corticotropin (ACTH) on aldosterone excretion in a 
healthy male. (Day 1—examination) 


days to 1.3 ug. per twenty-four hours. With the administration of corticotropin, aldoster- 
one excretion increased to 5.6 ug. per twenty-four hours. Following withdrawal of corti- 
cotropin the excretion of the various adrenocortical metabolites declined to levels below 
those observed in the control period. 


Case 2. O.R. was a healthy male, aged 27 years. After a control period of three days, 


' Acton-X was kindly supplied by Mr. K. Antoft of Nordic Biochemicals Limited. 
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he received 100 units of corticotropin (Acton-X) intramuscularly for two days. This was 
followed by water and sodium retention and a gain in weight. The urinary 17-ketosteroids 
increased from 25 mg. to 78.4 mg. per twenty-four hours and the corticoids from 2.3 mg. 
to 10.2 mg. per twenty-four hours. A slight increase in aldosterone excretion was ob- 
served during the administration of corticotropin; the values, however, did not exceed 
the normal range. When corticotropin was discontinued the excretion of these steroids 
decreased to levels below those observed in the control period. These resuits are shown 


in Table 1. 


Case 3. J.B. was a healthy male, aged 31 years. After a control period of three days, 
he received 100 units daily of an aqueous preparation of corticotropin (Armour) intra- 
muscularly in four equal doses for two days. Although there was some retention of water 
and a gain in weight, there was very little effect on urinary 17-ketosteroid excretion 
and only a small increase in corticoid excretion. In the control period, aldosterone excre- 


TABLE 1. EFFECT OF CORTICOTROPIN ON EXCRETION OF ADRENAL METABOLITES 
IN 2 HEALTHY MALE SUBJECTS 


Urinary excretion 
Dose of 
Day Aldosterone | Corticoids’ Sodium 
hrs.) (ug./24 (mg./24 (mg./24 (mEq./24 
hrs.) hrs.) hrs.) hrs.) 
Case 2. O.R. 

1 — 3.6 2.3 25.0 158 

2 — 3.3 2.3 25.8 197 
3 — 10 2.2 24.3 234 

4 100* 4.3 10.2 37.6 65 
5 100* 4.2 9.5 70.8 37 

6 — 1.2 7.3 78.4 95 

7 — 1.4 0.8 15.6 264 

8 -- 1.3 1.2 13.5 505 

Case 3. J.B. 

1 — 4.6 2.3 13.1 — 

2 — 4.8 3.2 10.6 —- 

3 — 9.2 4.2 12.0 — 
4 1007 7.5 5.5 9.5 oe 
5 2.8 5.9 9.5 
6 —_ 13.5 1.4 6.3 — 
7 — a4 4.5 8.2 — 
8 1.9 8.0 
9 0.8 3.6 8.4 
10 — 3.0 4.3 9.4 — 


* Acton-X—Nordic Biochemicals Limited. 
+t Armour’s aqueous preparation. 


° 
| 
— 
i 
| ! 


December, 1956 FACTORS REGULATING ALDOSTERONE EXCRETION 1545 


tion varied; on the third day it was 9.2 ug. per twenty-four hours—a value above the 
normal range. These levels decreased on administration of corticotropin. On the day 
following the withdrawal of corticotropin, aldosterone excretion increased to 13.5 ug. per 
twenty-four hours. On subsequent days the amounts excreted were within the normal 
range. No urinary sodium determinations were made in this study. The results are shown 
in Table 1. 


Rheumatoid arthritis 


Case 4. W.W., a 21-year-old woman, had suffered from rheumatoid arthritis for six 
years; she had pain, swelling and limitation of movement in her hands and feet. On 
admission to the hospital, a metabolic balance study was started with a constant intake 
of protein, sodium and potassium. After a control period of five days, she received 80 
units of corticotropin (Armour) daily (20 units intramuscularly every six hours) for five 
days. With this therapy the excretion of corticoids and 17-ketosteroids increased. The 
aldosterone output, which averaged 3.0 ug: per twenty-four hours in the control period, 
increased to 10.5 ug. on the sixth and seventh days. On the eighth and ninth days it had 
decreased to 6.8 wg. in spite of continued treatment with corticotropin. The results are 
shown in Table 2. 


Case 5. J.B., a 51-year-old woman, had suffered from rheumatoid arthritis since 1937. 
Metabolic studies were started, with a constant intake of protein, sodium and potassium. 
The daily diet contained 86.9 mEq. of sodium and 102.5 mEq. of potassium. After a con- 
trol period, she received 100 units of aqueous corticotropin (Armour) daily intramuscu- 
larly for five days and then the dosage was gradually reduced over a period of seven days 
to 40 units daily. At this stage, aqueous cort’cotropin was replaced with a long-acting 
preparation, Duracton. The initial daily dose of this preparation was 30 units, which was 
gradually reduced over a twelve-day period to 5 units. Aldosterone assays were carried 

-out during the first ten days and subsequently on the twentieth, twenty-eighth and 
twenty-ninth days. The results are shown in Table 2. At the beginning of therapy with 
corticotropin, the aldosterone output in the urine was doubled. With continued treat- 
ment, however, the levels gradually decreased and on the twentieth day (after fifteen 
days of corticotropin therapy) less than 0.5 ug. per twenty-four hours could be detected 
in the urine. The corticoids at this time were being excreted at a rate of 10 mg. per 
twenty-four hours. When the dosage of corticotropin was reduced to 5 units, the urinary 
corticoids decreased and aldosterone increased to 1.8 wg. per twenty-four hours. 


Case 6. M.T., a 57-year-old woman, had suffered from rheumatoid arthritis for seven 
years. She had been receiving 25 mg. of cortisone per day. On admission to the hospital 
all therapy was stopped. Metabolic balance studies were started, and the patient was 
maintained on a constant diet. The sodium and potassium intakes were 86.9 mEq. and 
102.5 mEq. per twenty-four hours, respectively. After a control period of seven days, an 
aqueous preparation of corticotropin was administered intramuscularly for twelve days. 
The dose levels and results are shown in Figure 2. Therapy was omitted for seven days, 
and the patient was then given 30 mg. of prednisone (Meticorten, Schering) daily by 
mouth for fourteen days. This was followed by a second administration of corticotropin 
—in the form of long-acting Duracton; the initial dosage was 40 units, and this was 
gradually reduced to 5 units daily. During the first administration of corticotropin 
(aqueous), urinary corticoids increased from an average of 1.7 mg. to 9.5 mg. per twenty- 
four hours and remained at a relatively high level throughout the period of treatment. 
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TABLE 2. EFFECT OF CORTICOTROPIN ON EXCRETION OF ADRENAL METABOLITES 
IN 2 WOMEN WITH ARTHRITIS 


Urinary excretion 
Day (units ~ Aldosterone | Corticoids tarcids Na-K 
hrs.) (ug./24 (mg./24 (mg./24 ratio 
hrs.) hrs.) hrs.) 

Case 4. W.W. 
(age 21 yrs.) 

1&2 — 2.3 1.6 0.8 1.16 

3&4 3.8 0.8 0.77 

5 80* 0.56 

6&7 80* 10.5 8.4 8.7 0.64 

8&9 80* 6.3 8.8 3.8 1.44 
Case 5. J.B. 
(age 51 yrs.) 

1&2 1.4 2.8, — 0.94 

3&4 3.8 2.7 0.67 

5 3.6 2.8 0.67 

6 100* 7.0 6.8 — 0.51 

7&8 100* 5.6 9.2 oa 0.68 

9 & 10 100* 4.6 11.4 —_— 0.87 

21 20+ <0.5 10.0 — 0.82 

28 & 29 5f 1.8 3.5 — 0.72 


* Armour’s aqueous preparation. 
ft Duracton (long-acting). 


During the control period sodium balance was positive, and during corticotropin therapy 
increased amounts of sodium were retained. On reduction of the dose and then withdrawal 
of corticotropin, the patient excreted increased amounts of fluid and sodium and there 
was a significant negative sodium balance. Aldosterone excretion in the control, period 
varied between 1.0 and 4.8 ug. per twenty-four hours; coincident with the administration 
of corticotropin, it increased to 10.7 wg. per twenty-four hours. This level was main- 
tained for three days. With continued administration of corticotropin, aldosterone 
excretion gradually decreased until it was less than 0.5 wg. per twenty-four hours. 
Following the period of negative sodium balance the aldosterone in the urine increased 
to 11.9 wg. per twenty-four hours for three days and at the same time the sodium 
balance became positive. Little change in the potassium excretion occurred. The sodium- 
potassium ratio in the urine decreased to 0.09 at the peak of aldosterone excretion. Dur- 
ing the second administration of corticotropin (long-acting), the excretion of aldosterone 
again increased temporarily—to 10.1 ug. per twenty-four hours and then gradually de- 
creased as corticotropin was continued. The administration of prednisone had no effect 
on the output of aldosterone. ‘ 
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CASE MI g RHEUMATOID ARTHRITIS 


14 NAsK RATIO 


Fig. 2. Effect of corticotropin (ACTH) and prednisone (Meticorten) on aldosterone 
excretion in a woman with rheumatoid arthritis. 


Asthma 


~ Case 7. R.M. was a 31-year-old man who had suffered from intrinsic asthma since 
the age of 18 years. At the time of the study, emphysema and chronic sinusitis had 


developed. He was treated with prednisone 
and felt much better, although pulmonary 
function studies showed essentially no 
change from the original findings. 

Urinary 17-ketosteroids, 17,21-dihy- 
droxycorticosteroids and aldosterone were 
determined and the results are shown in 
Figure 3. The administration of 20 mg. 
daily of prednisone by mouth had little ef- 
fect on urinary corticoids and aldosterone, 
but the 17-ketosteroids were depressed be- 
low the control level. The excretion of al- 
dosterone was within normal limits, rang- 
ing from 2.4 to 5.7 wg. per twenty-four 
hours. 


The aldosterone output of the 3 
patients with rheumatoid arthritis 
was plotted against the logarithm of 
the sodium-to-potassium ratio in the 
urine (Fig. 4). An inverse relation- 


CASE R.M. GO ASTHMA 


METICORTEN 


DAYS 2 4 6 8 10 


Fig. 3. Effect of prednisone (Meti- 
corten) on aldosterone excretion in a male 
patient with asthma. 
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ALDOSTERONE PER DAY 


al 
URINE SODIUM/POTASSIUM RATIO 


Fig. 4. Urinary sodium-to-potassium ratios (log scale) and aldosterone excretion. 
The solid circles represent the days with no therapy, the crosses represent prednisone 
therapy, and the open circles corticotropin therapy. 


ship existed between the sodium-potassium ratio and the aldosterone ex- 
cretion on the days when no therapy was given. When corticotropin was 
administered this relationship did not. always hold. 


Hypopituitarism 

Nine patients who presented a clinical picture of hypopituitarism were 
studied with regard to the excretion of aldosterone. Four had been hypo- 
physectomized. In 8, the hypopituitarism had been caused by a chromo- 
phobe adenoma of the pituitary. In 1 (hypophysectomized) the diagnosis 
had been malignant meloma. Some were being maintained on cortisone or 
corticotropin. Urinary aldosterone, corticoids, 17-ketosteroids and follicle- 
stimulating hormone (FSH) were measured. The results of the assays and 
the description of the cases and therapy are listed in Table 3. _ 

Twenty-two determinations of aldosterone excretion were made in these 
9 cases of hypopituitarism. In 6 patients in whom studies were made before 
therapy was started, excretion of aldosterone was normal in 5; in 1 no 
aldosterone could be detected. In each of the 4 receiving cortisone the 
excretion of aldosterone upon one determination was zero; but in 2 of 
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TABLE 3, URINARY ALDOSTERONE IN 9 PATIENTS WITH HYPOPITUITARISM: 


: EFFECT OF CORTISONE AND CORTICOTROPIN 


Urinary excretion 
Thera Clinical status Aldo- | Corti | 
Sex Py. sterone coids steroids 
(ug./24 (mg./24 (mg./24 | (m.u./24 
hrs.) hrs.) hrs.) hrs.) 
D.A. | 30 M | June 28, ’54 | 25 mg. cortisone Twenty-six days after hypo- 0 1.9 1.0 —6.6 
physectomy. Malignant meloma. 
D.T. | 47 M | Nov. 17,'54 | 7 units duracton | Panhypopituitarism (16 yrs.) 0 0.36 0.7 —6.6 
Nov. 24, 54 | 5 units duracton <i 0.35 0.5 
Mar. 23, 55 | 5 units duracton 0 0.10 0.1 
W.R. | 64 M | June 17, 55 | None Panhypopituitarism (2 yrs.) 4.2 0.17 1.6 —6.6 
Sept. 21,'55 | 37.5 mg. cortisone 0 6.1 5.6 
+testosterone 
H.L. | 60 M | June 23, 55 None Twenty years after hypophy- 1.9 0.48 6.6 +13.2 
sectomy. 
A.L. | 49 M | July 16,°55 | None Panhypopituitarism; 11 yrs. af- — 0.2 0.7 —6.6 
75 mg. cortisone ter hypophysectomy. 0-3.0 6.4 6.4 
* 80 units cortico- 0-2.7 18.0 14.8 
tropin 
R.M. | 61 F | June 13,’°55 | None Moderate hypopituitarism; 7 0 2.4 5.3 +105 
June 23,'55 | 50 mg. cortisone days after hypophysectomy. 0 5.8 2.8 
June 25,'55 | 37.5 mg. cortisone 1.9 3.0 3.7 
M.B. | 21 F | June 9,°55 | None Mild hypopituitarism 1.4 2.3 8.7 +13 
June 11,55 | None 2.5 2.3 9.6 
S.W. | 18 F | Nov. 8,'55 | None Hypopituitarism, 8 months, 6.5 1.0 2.5 —6.6 
D.M. | 52 F | Nov. 4,’55 | None Panhypopituitarism following 6.6 1.4 0.1 —6.6 
Nov. 11,’55 | 80 units cortico- | x-ray therapy of pit. tumor 8 4.0 2.2 1.4 
tropin years before. 


these, values of 3.0 ug. per twenty-four hours were obtained upon other 
occasions. 


D.T., 2 man who had had panhypopituitarism for sixteen years, was maintained on 
5-7 units of long-acting corticotropin. In spite of this, the urinary corticoids and 17- 
ketosteroids were markedly decreased and no aldosterone could be detected. 

A.L. was a 49-year-old man with panhypopituitarism. Figure 5 shows the results of 
a study of the effect of corticotropin on the excretion of adrenal metabolites. A chromo- 
phobe adenoma had been removed in 1944; in 1953, the patient was re-operated upon 
for recurrence of the tumor. Prior to treatment urinary 17-hydroxycorticosteroids were 
0.2 mg., and 17-ketosteroids 0.7 mg per twenty-four hours. The FSH titer was negative 
at 6.6 mouse units per twenty-four hours. The initial medication consisted of a daily dose 
of 75 mg. of cortisone. Then corticotropin was added—first as 80 units daily of aqueous 
preparations (Armour’s for five days, and Nordic Biochemicals’ for ten days), and then 
5 units daily of long-acting preparation (Duracton). During cortisone therapy, the ex- 
cretion of aldosterone was on one occasion zero and on another 3.0 ug. per twenty-four 
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CASE A.L. HYPOPHYSECTOMY 


17-KETOSTEROIDS 


100 CORTISONE 


DAYS 5 to 1S 20 25 30 


Fic. 5. Aldosterone excretion in a male patient with panhypopituitarism. 


hours. With the administration of the first preparation of corticotropin there was a 
progressive decline in the output of this hormone. When the second preparation of 
corticotropin was administered, there was a greater increase in corticoid and 17-keto- 
steroid excretion, and aldosterone was again present in the urine. However, after ten 
days of this therapy no aldosterone could be detected. 


DISCUSSION 


The results of these various studies indicate that corticotropin plays only 
a minor role in the release of aldosterone. In 2 healthy young men ad- 
ministration of corticotropin caused only a slight increase in the excretion 
of aldosterone and the levels reached were within the limits of daily 
variations observed in normal subjects (7.e., 1.0-6.3 ug. of aldosterone per 
day). On withdrawal of corticotropin, aldosterone excretion returned to 
lower levels and no change was observed during the diuresis that followed. 
In another healthy young man (J.B., Case 3) administration of cortico- 
tropin resulted in a decreased output of aldosterone. As there was also a 
lowering of urinary 17-ketosteroids and only a slight increase in 17- 
hydroxycorticosteroids, the potency of the preparation was questioned. It 
was found, however, to be active in other patients, and in J.B. it, caused 
water retention as indicated by a gain in weight of 5 pounds. On with- 
drawal of corticotropin, and coincident with the diuresis that followed, 
the aldosterone excretion increased significantly. The wide -variations in 
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excretion of this hormone observed in this subject preclude any interpreta- 
tion of the findings. The level of aldosterone excretion was above the 
normal range prior to administration of corticotropin. 

As only a small portion of the total amount of urinary aldosterone is 
present as free steroid, the failure in earlier studies to observe changes in 
aldosterone excretion in healthy subjects following administration of 
corticotropin may have been partly due to the fact that unhydrolyzed 
urine was used in these experiments. As these extracts were not purified by 
chromatography prior to assay, it is possible that other substances were 
present in the crude fraction which might have interfered with the bio- 
assay of aldosterone. 

In all 3 women patients with rheumatoid arthritis there was a normal 
output of aldosterone and it was possible to demonstrate an immediate 
increase in the excretion of this hormone with the beginning of cortico- 
tropin therapy. In 2 of these patients, the levels reached were well above 
the normal range. As treatment with corticotropin was continued, the 
amount of aldosterone in the urine gradually decreased and in 1 case, 
after nine days of therapy, aldosterone was not detectable. The loss of 
sodium and water which occurred after withdrawal of corticotropin ap- 
peared to be a stimulus for the elaboration of increased amounts of 
aldosterone in 1 of these patients. A similar effect was observed in 1 of the 
normal men. Luetscher et al. (17) also found that in some patients with 
nephrosis the sodium-retaining hormone may be increased when cortico- 
‘tropin is first administered, but is decreased when diuresis occurs. 

These studies suggest that, with regard to aldosterone excretion, pa- 
tients with rheumatoid arthritis may exhibit an initial greater response to 
corticotropin stimulation than do normal subjects. However, the cases 
studied are too small in number to permit conclusions to be drawn. 

In the 2 studies with prednisone, the administration of this hormone 
had little effect on the excretion of aldosterone. In both patients the out- 
put of aldosterone was within normal limits. Liddle et al. (2) have admin- 
istered cortisone to normal subjects without effect on aldosterone excretion 
(as in patients with nephrosis). Luetscher and Deming (18) found that, 
when urinary aldosterone is elevated, cortisone administration frequently 
initiates a diuresis which is accompanied by a reduction in aldosterone 
excretion. These findings were confirmed by McCall and Singer (19). It 
has been shown by Luetscher and Curtis (5) that the ratio of potassium to 
sodium in the urine in healthy subjects on different intakes of sodium in- 
versely reflects the amount of aldosterone excreted, and Garcia-Llaurado 
(20) has reported a correlation between aldosterone activity and the uri- 
nary sodium-to-potassium ratio in patients under surgical stress. In the 
present study a reverse relationship of sodium-to-potassium ratio and 
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aldosterone output was observed in patients with rheumatoid arthritis on 
a constant electrolyte intake. When corticotropin was administered, how- 
ever, many of the ratios failed to show a correlation with aldosterone 
excretion. Under these conditions there is a greatly increased output of 
corticosteroids, which may also affect the electrolyte balance. Thus, other 
factors besides aldosterone may influence this ratio. 

The results in the patients with hypopituitarism agree with the findings 
of Luetscher that these subjects may excrete normal amounts of aldo- 
sterone. The administration of cortisone and of corticotropin resulted in 
some decrease in the excretion of aldosterone; and in several instances, no 
aldosterone could be detected in the urine. 


SUMMARY 


The administration of corticotropin caused a slight increase in aldoster- 
one excretion in 2 of 3 healthy young men. 

The administration of corticotropin to 3 women with rheumatoid ar- 
thritis caused a significant temporary increase in aldosterone excretion. 
As therapy with this hormone was continued, aldosterone excretion de- 
creased to low levels. On withdrawal of corticotropin, there was a diuresis 
with loss of sodium; following this, there was a significant increase in ~ 
urinary aldosterone. When no medication was being administered, there 
was an inverse correlation between the sodium-potassium ratio and aldo- 
sterone excretion in the urine of these patients. 

The administration of prednisone did not appear to have any effect on 
the excretion of aldosterone in 1 patient with asthma and in 1 of the 3 
patients with rhuematoid arthritis. 

Aldosterone was excreted in normal amounts in 5 of 6 pzitients with 
hypopituitarism. In 4 who were being treated with cortisone, no urinary 
aldosterone could be detected. Corticotropin appeared to have very 
little effect on the excretion of aldosterone in these patients. 
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STUDIES ON AN IODINATED PROTEIN IN THE 
SERUM OF SUBJECTS WITH CANCER OF 
THE THYROID*f 


JAMSHED R. TATA, D.Sc.,t J. E. RALL, M.D.§ ann 
RULON W. RAWSON, M.D. 


The Department of Clinical Investigation of the Sloan-Kettering 
Institute for Cancer Research, New York, N. Y. 


UMORS of endocrine glands may possess. functional activity and 
secrete ‘‘normal”’ hormones or substances with similar physiologic ac- 
tivity but different in chemical structure. Cancers of the thyroid in the 
absence of any normal tissue may maintain a subject in an euthyroid state. 
It has been demonstrated that some cancers of the thyroid, especially the 
metastatic variety, secrete thyroxine and triiodothyronine (1). Moreover, 
an iodinated substance, presumably protein in nature and not present nor- 
mally, has been found in the blood of some patients with cancer of the 
thyroid (1). This material was shown to have an electrophoretic mobility at 
both pH 8.6 and pH 4.5 similar to that of serum albumin. It was not 
dialyzable and has a sedimentation constant S2o,~=4.2 (2). This substance, 
designated compound X, could be hydrolyzed by trypsin or alkali and 
yielded monoiodotyrosine and a very small amount of thyroxine. 
The present study was undertaken to investigate in more detail some of 
the properties of compound X labeled with I'*' and, in particular, to 
evaluate its relationship to serum albumin. 


METHODS AND RESULTS 
I. Subjects 


Three patients with thyroid cancer were chosen because their sera following the ad- 
ministration of I'*! contained compound X in sufficient amount to permit detailed studies 


* Van Meter Prize Essay. Presented at the Annual Meeting of the American Goiter 
Association, Chicago, Illinois, May 3-5, 1956. 

_ This article will be included in the bound volume of the 1956 “Transactions of the 

American Goiter Association” published by Charles C Thomas, Publisher, which will be 

available early in 1957. 

t This investigation was supported in part by a research grant (C-2052) from the 
National Institutes of Health, Public Health Service; and in part by a grant-in-aid from 
the American Cancer Society upon recommendation of the Committee on Growth of 
the National Research Council. The work was undertaken during the tenure of a Damon 
Runyon Memorial Fund grant; it was also made possible by support from the United 
States Atomic Energy Commission under their contract No. AT (30-1)-910. / 

t Visiting Research Fellow, Sloan-Kettering Institute for Cancer Research. 

§ Present address: National Institute of Arthritis and Metabolic Diseases, National 


Institutes of Health, Bethesda, Maryland. 
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TABLE 1, CLINICAL AND LABORATORY DATA ON SUBJECTS 


Pathologic Functional tissue Per cent dose 
Patient | Age | Sex | diagnosis PBI Im 
thyroid carcinoma 48 hrs. 
K.M.-I* 24 M Papillary and + +(in nodes) 5.8 90 52.0 
follicular 
carcinoma 
K.M.-II 24 M | Papillary & Scant oa 2.2 250 68.2 
follicular 
carcinoma 
M.G.-I 43 F Papillary & oe ob 7.6 50 57.0 
follicular 
carcinoma 
E.P.-I 39 F Adenocarcinoma Scant +(mainly in 10.0 175t — 
lungs) 
E.P.-II 39 F Adenocarcinoma _ + 9.3 325T _ 


* I and II represent the serial order in which the I'*! was administered. 
t These figures do not represent a single dose but indicate the total amount of I'5! received up to the time of study; 
the patient received doses varying from 50 to 75 millicuries about every six weeks. 


of this material. All' ['*! was given orally in the form of NaI"*!, Pertinent laboratory and 
clinical data? are included in Table. 1. 


II. Preliminary Analysis of Serum* 


Samples containing 10-50 ml. of serum were usually obtained between twenty-four 
and one hundred and forty-four hours after the administration of therapeutic doses of 
radioiodine. The radioactivity in the serum samples was measured in a well-type scintil- 
lation counter before using 5-10 microliters (ul.) of each sample for a chromatographic 
- analysis on paper (Whatman No. 1, ascending). The following solvent systems were em- 
ployed according to techniques of Roche et al. described elsewhere (3): 


a) N-butanol-acetic acid-water (78:10:12, v/v). 

b) N-butanol-dioxane (80:20, v/v) saturated with 2N NH,OH. 

c) Collidine*-water (100:35.5, v/v); atmosphere of NH3. 

d) A fourth system made of ethanol-water (42.5-57.5, v/v) without buffering was 
found especially useful in distinguishing thyroglobulin in the presence of compound 
X, thyroxine, triiodothyronine and iodine. Thyroglobulin was immobile, but the 
other serum iodine compounds yielded Rf values between 0.60—0.75. 


Control carrieramounts (15-25 micrograms (ug.)) of monoiodotyrosine, diiodotyrosine, 
thyroxine and triiodothyronine, and 5 yg. of potassium iodide were added to each chroma- 


1 All I! used was obtained from Oak Ridge National Laboratories, Oak Ridge, 


Tennessee. 

2 We are indebted to Dr. Kenneth Corrigan, Harper Hospital, Detroit, for the 
serum from Patient E. P. 

’ The following abbreviations have been used throughout the text: I-=Iodide. MIT 
= Monoiodotyrosine. DIT = Diiodotyrosine. HSA =Human Serum Albumin. T,=Thy- 
roxine. T;= Triiodothyronine. 

4 The collidine was obtained from Eastman Organic Chemicals, and the fraction 


distilling over at 168°-170° was used. 
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togram strip before development. The amino acids were stained with 0.2 per cent 
Ninhydrin, and I~ by 0.7 per cent PdCl,. The distribution of radioactivity on the paper 
chromatogram was recorded, as previously described (1), by running the strip through 
an automatic recorder. 

Each serum sample was also analyzed. by zone electrophoresis on paper (Whatman 
No. 3) in barbital buffer at pH 8.6 and '/2=0.1 (4). After drying, the distribution of 
the radioactivity was recorded and the strips were stained with bromphenol blue. In 
Table 2 are listed the data obtained on the distribution of I" in different serum fractions 
analyzed by the foregoing methods. 

Values lower than 1.0 per cent were not included in the calculations, since the error 
in measurement of areas is excessive at this level. The values in the column “Origin I'*"” 
represent the fraction of total serum I that was immobile in chromatograms developed 
with the collidine and the two butanol systems. This fraction has been demonstrated to 
be made up of protein I'*' in the form of serum thyroglobulin and compound X (1, 8). 


TABLE 2. ANALYSIS OF SERUM [!*! 


Chromatography*: % [1 Electrophoresist: % organic 
Time after in different fractions in protein fractions 
Patient dose 
(hrs.) (% dose/ral. Origin 
pa Ts T; Albumin globulins -globulins 
K.M.-I 24 0.50 54.5 _ —_ 43.5 80.9 15.4 2.0 
48 0.39 90.7 1.2 od 9.1 82.2 11.7 4.6 
96 0.46 87.7 7.6 — 4.7 77.3 16.0 5.7 
144 0.62 84.4 10.5 — 4.4 | 70.6 28.0 1.4 
K.M.-II 24 0.98 13.4 _ — 85.3 55.3 40.0 3.0 
48 0.40 30.6 18.2 2.6 48.5 48.6 47.3 3.6 
96 0.31 55.7 20.6 2.1 17.6 51.9 46.5 1.2 
144 0.30 62.5 29.1 1.6 8.6 52.8 43.4 2.0 
M.G.-I 24 0.67 10.6 1.5 87.2 41.1 56.9 3.3 
48 0.29 29.2 1.8 — 66.8 30.7 61.6 6.5 
96 0.53 3 9.7 2.1 20.0 26.4 71.5 2.0 
E.P.-I 24 59.2 9.6 31.1 93.2 6.1 
48 _ 80.2 6.8 1.0 10.2 76.3 19.2 3.0 
E.P.-II 24 67.1 23.8 88.5 9.5 2.0 
48 _— 73.6 10.4 _ 13.6 83.9 12.1 3.5 


* Average values, using n-butanol /acetic acid/H:O, and n-butanol/dioxane/NH:; systems. 
t Iodide not detected by electrophoresis, and values uncorrected. 


Chromatograms developed in the ethanol-water system permit quantitation of the 
amount of thyroglobulin I, and in samples K.M-II, E.P.-I and E.P.-II this was found 
to be less than 20-25 per cent of the total I for the first forty-eight hours. These sam- 
ples were therefore most suitable for a quantitative separation of compound X. In the 
electrophoretic analyses, the I'* distributed in the albumin fraction was considered to 
be in the form of compound X, although a small amount of thyroxine and triiodothyro- 
nine may also be bound to this protein. Most of the thyroxine, triiodothyronine and all 
the serum thyroglobulin are found in the position occupied by alpha-1 and alpha-2 
globulins, in the manner previously described (1, 4). 
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Ill. The Isolation of Compound X and Serum Thyroglobulin 


In the first experiments, the albumin fraction was obtained from the 
serum by precipitation with 1.75 M phosphate buffer to remove the serum 
thyroglobulin (1). The supernatant liquid, after removal of I- by dialysis, 
was lyophilized to yield albumin and contaminating proteins plus com- 


pound X. 

Two other methods were developed for the separation of serum albumin 
and compound X from other proteins. One is applicable to small amounts 
of serum and the other for larger-scale preparation. 


a) Electrophoretic separation 


A sample of serum (between 3 and 4 ml.) was deposited on a starch block and the elec- 
trophoretic separation carried out under 400 V. at +4° C. for about twenty-four hours 
according to the method described by Kunkel (5). An imprint of the starch block was 
made on a sheet of Whatman No. 1 filter paper which, upon staining with bromphenol 
blue reagent, revealed the positions of the different protein fractions. The section on the 
starch block corresponding to the position of serum albumin was cut out and eluted four 
times with 0.15 M NaCl solution until less than 5 per cent of its total radioactivity re- 
mained in starch. The eluate was dialyzed against water at +4° C. for twenty-four hours 
and then lyophilized. Chromatography and electrophoretic analysis of the product ob- 
tained showed a single peak of radioactivity in the albumin position. There appeared to 
be less than 10 per cent contamination with thyroxine or iodide, as determined by the 
foregoing methods of analysis. 


b) Chemical fractionation of serum proteins 


For the fractionation of several samples of serum, method No. 10 of Cohn et al. (6) 
was employed with some modifications. The volume of serum used varied between 5 ml. 
and 30 ml. All the procedures were carried out at a temperature of —5° C. and the pro- 
tein precipitates were separated by filtration through a sintered glass filter cup with a 
maximum porosity of 14 microns under reduced pressure, as described by Lever et al. 
(7). In the preliminary studies, the precipitate and supernatant liquid obtained at each 
step was analyzed for the distribution of I'*! compounds by chromatography and electro- 
phoresis. The serum used for this procedure was known to contain easily detectable 
amounts of endogenously labeled triiodothyronine, thyroxine, thyroglobulin, compound 
X and iodide. 

The first step led to the precipitation of ‘Fractions I+II+III,” consisting mainly of 
gamma-globulins and beta-lipoproteins and all of the serum thyroglobulin (pH =5.8, 
I'/2=0.04; final concentration of Na=0.04 M;; final concentration of ethanol =19 per 
cent). The supernatant liquid and the washings from this step were used for the second 
step, which involves the precipitation of “Fractions IV and V” at pH 5.8, in 19 per cent 
ethanol in the presence of 0.02 M zinc acetate. This fraction contains the serum albumin, 
all the I'** in the form of compound X, and a small amount of the thyroxine originally 
present. The use of barium to dissolve albumin as employed by Cohn et al. (6) was not 
found useful for our purposes, as this step neither separated compound X from the 
albumin nor did it remove the traces of contaminating thyroxine. On the other hand, 
when the precipitate from the second step was redissolved in 0.15 M NaCl, dialyzed at 
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+4° C. against water for twenty-four hours, and the non-dialyzable material again 
treated with 19 per cent ethanol and 0.02 M zinc acetate, most of the contaminating 
thyroxine disappeared. The final precipitate was redissolved, dialyzed against water and 
lyophilized. Analysis showed that from 90 to 96 per cent of the radioactivity in this 
fraction was compound X. This dry material represented the starting material for most 
of the studies on the nature of compound X. 

When serum thyroglobulin was to be studied, the gamma-globulin precipitate from 
the first step was used after it was dissolved in 0.15 M NaCl, dialyzed against water at 
+4° C. for twenty-four hours and lyophilized. Analysis showed that about 90 to 96 per 
cent of the I'* in this protein fraction was in the form of thyroglobulin, as seen by 
“salting out,” chromatographic and electrophoretic studies. 


—a—a—aceumin 
—e—e— 
4 Fig. 1. Distribution of I'* in the two 
protein fractions of serum at different in- 
* tervals during one week after radioiodine 
administration. The I'* in albumin repre- 
sents that amount incorporated in com- 
pound X; and the I in gamma-globulin 
represents the appearance of labeled 
thryoglobulin in the serum. (Patient 
K.M.-II, in whom there was both normal 
and carcinomatous functioning thyroid 
4 tissue.) 
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Figure 1 shows the I'*! content of the albumin fraction which consisted, 
from a radioactive standpoint, almost exclusively of compound X; the 
gamma-globulin fraction consisted of thyroglobulin. This figure represents 
data from a typical patient (K.M.-II) and shows the rapid appearance 
and early plateau of compound X and the slower rise and plateau of 
_ thyroglobulin in serum. | 

The level of serum thyroglobulin following large doses of I'*!, as pre- 
viously observed (8), increases rather slowly and does not reach the maxi- 
mum until more than six days after the administration of I". The con- 
centration of radioactive compound X was maximal twenty-four hours 
after the I'*! was given. Any direct conclusion is difficult to draw from this 
phenomenon and its interpretation will be discussed later. 


IV. Sedimentation of Compound X in the Ultracentrifuge' 


The techniques and calculations for determining the sedimentation constant of com- 
pound X were the same as described by Petermann, Robbins and Hamilton (2). The 
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results on a typical albumin fraction of serum sample K.M.-II taken ninety-six hours 
after the administration of I'* are reported here. A 1 per cent solution ‘of the serum al- 
bumin in 0.2 M NaCl was used, and the centrifugation was carried out at a speed of 
52,640 r.p.m. in a Spinco ultracentrifuge with a standard 12-mm., 4° partition cell. In 
the case of the S values, corrections were applied for the amount of I"! in the thyroxine 
and I~ which were also present. The percentile distribution of I'*! in the three iodine com- 
ponents of the albumin sample was calculated from the electrophoretic and chromato- 
graphic data. In this particular sample the distribution was: compound X, 94 per cent; 
thyroxine, 4 per cent; and I-, 2 per cent. 


The average value obtained from a series of five determinations for the 
sedimentation constant was 4.2 S at 20° C. and in 0.2 M NaCl. Using the 
partial specific volume for human serum albumin as equal to 0.73, a 
value of Sxo,~=4.3 was then obtained. These figures compare well with 
that of 4.2 S obtained by Robbins e¢ al. (1, 2) on whole serum of a patient 
with thyroid cancer who was treated with I*'. 


V. Association of Compound X and Serum Albumin 


_ Chromatographic, chemical and electrophoretic analyses of all the 
albumin. fractions prepared showed that the radioactivity from compound 
X was always associated with albumin. In the ultracentrifuge the Sv,» 
value of 4.3 for compound X is very close to the value of 4.17 S obtained 
by optical methods for human serum albumin (HSA). Hence, compound X 
could represent 1 of at least 3 possible substances: 1) A complex of one or 
more iodinated compounds of small molecular weight very firmly bound 

- to albumin; 2) an iodinated albumin; and 3) a substance containing iodine 
but distinct from albumin although resembling it in certain properties. 

In preliminary studies, advantage was taken of some of the well known 
properties of solubility and complex-formation of human serum albumin, 
with a hope of dissociating it from the radioactive component. The effect 
of increasing concentrations of ethanol, methanol, acetone, ammonium 
sulfate, and a phosphate-buffer system (9) was studied on all the fractions 
of albumin in solution in 0.15 M NaCl. In all cases, the radioactivity 
followed the albumin, 7.e., the specific activity of albumin remained con- 
stant. Precipitation was also carried out by using salts of Hgt+ and 
Zn++ but this again failed to separate the albumin from the ['*! com- 
ponent. Extractions of an aqueous solution of albumin-compound X com- 
plex by organic solvents that are immiscible with water were carried out 


5 This part of the work was carried out with Mrs. M. G. Hamilton at the laboratory 
of Dr. M. L. Petermann, Sloan-Kettering Institute. The authors wish to express their 
gratitude for advice and suggestions concerning the determination of the sedimentation 
constant values. 
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at different H+-ion concentrations. The solvents used were: n-butanol, 
ether, chloroform, ethyl acetate and pyridine. The distribution of I'*! 
in the aqueous and organic phase was less ‘‘clear-cut”’ than with the methods 
employing precipitation, but none of the organic solvents contained more 
than 15 to 25 per cent of the total radioactivity. 

The failure of common methods based on solubility of albumin to 
separate the radioactive component from the protein led to the use of 
methods involving very specific properties of serum albumin. Two reactions 
that were applied successfully to achieve this separation and which © . 
indicated the nature of albumin-compound X association are as follows: 


A. Precipitin reaction on serum albumin-compound X 


The general principles of the precipitin reaction as described by Kabat and Mayer 
(10) were followed throughout, except for the modifications indicated. Instead of using 
nitrogen determinations, the precipitin curves were drawn from I'*! determinations made 
on the precipitate and supernatant liquid. To determine whether compound X was an 
iodinated albumin, samples of I'*!-tagged HSA, prepared by iodination with 0.5 to 4.0 
atoms I/mole HSA, were used for the precipitin reaction for comparison with the al- 
bumin-compound X complex. 

Preparation of I'*!-labeled albumin: To a solution of 1 Gm. of HSA (Cohn Fraction V) 
in 7.2 ml. of a NazCO;-NaHCO; buffer at pH 9.4 were added 3 ml. of 0.2 M KI contain- 
ing 3.6 mg. of I, and 1 millicurie of carrier-free '**, A subsequent addition of 1 M Na2COs; 
was made to raise the pH to 10.1 and the solution left at +2° C. for twenty-four hours 
before dialysis against distilled water. The specific activity of the protein varied from 
0.35 to 0.40 ue./mg. and its purity was checked for any other labeled iodo-compound by 
chromatography and electrophoresis. The amount of iodine fixed on the protein by this 
procedure was about 0.7 atom I/mole of HSA, and between 95 and 98 per cent of I'*! was 
identified with the albumin. 

Preparation of anti-albumin serum: Rabbits were sensitized to HSA (50-100 mg. per 
animal) according to techniques described by Freund and Bonanto (11) using adjuvants. 
A part of the serum was fractionated by ethanol according to the method described by 
Deutsch to obtain the gamma-globulin fraction containing the antibodies (12). This 
fraction was useful for the precipitin reaction on a preparative scale. For most purposes, 
the whole antiserum was used. 

The following procedure was carried out for the precipitin reaction on samples of 
albumin-compound X and I'*!-labeled HSA: 0.5 ml. of the anti-HSA serum was mixed 
with 0.5-ml. samples containing 25 micrograms to 5.0 milligrams of the protein. Sixteen 
dilutions were used for each curve. The antigen-antibody mixtures were left for three 
hours at 37° C. and then overnight at 4° C. before centrifugation. The precipitates were 
washed twice with 1.0 ml. of 0.15 M NaCl, and I*! measurements were made on the 
combined supernatant liquid and washing and on the precipitate dissolved in 0.1 M 
NaOH. Control experiments were also run on unlabeled HSA, in which the amount of 
protein in the precipitates was measured by ultraviolet absorption spectroscopy (at 275 
mu; Beckman, Model D-U). In Figure 2 are shown curves for the distribution of I" with 
the albumin samples containing compound X and the ["*!-albumin. 


The distribution of radioactivity in the precipitates and the super- 


re 


December, 1956 LODINATED SERUM PROTEIN IN THYROID CANCER 1561 


natant portions for I'*-labeled HSA, as seen in Figure 2, follows the 
pattern usually seen for albumin in the precipitin reaction. The curve 
obtained for the unchanged native HSA measured by ultraviolet absorp- 
tion spectroscopy was identical with that for I'*'-labelled HSA, showing 
that the labeled protein preparation retained its immunologic reactivity 
(13). In the case of the albumin fraction obtained from the serum of the 


ot 
Fig. 2. Difference in distribution of Z sol J 
in a precipitin reaction with serum al- 
bumin containing labeled compound X 2 : 
and I*-tagged HSA. Both reactions car- 
ried out under identical conditions and * 
with the same anti-HSA rabbit anti-serum. 40} 
The I'*' curve obtained with iodo-albumin ALBUMIN 


jis similar to the one with untagged HSA 20 


as measured by ultraviolet spectroscopy. 


ALBUMIN 


- subjects studied, the I'*! accompanying the protein was distributed in a 
manner completely different than that of the I'*' from the tagged iodo- 
albumin. Irrespective of the concentration of the antigen, the radio- 
activity was always found in the supernatant portions after the precipita- 
tion had taken place. At low concentrations of albumin there remained 
an excess of antibody in the supernatant liquid. This observation indicates 
that compound X represents neither an iodo-albumin nor an iodine com- 
pound physically bound to albumin (assuming that binding does not 
alter the immunologic behavior of albumin)—a situation similar to that 
observed in the binding of thyroxine and triiodothyronine to serum pro- 
teins. 

A small sample of compound X, free of albumin, was prepared by this method as 
follows: a 20-ml. sample of a 5 per cent solution of HSA containing compound X 
(solutions made in 0.15 M NaCl) was mixed with a 0.5 per cent solution of gamma- 
globulins obtained from anti-HSA-rabbit serum. The amounts were adjusted so that an 
excess of gamma-globulin remained in the supernatant portion after the precipitation 
was complete. The supernatant fraction was then treated with ethanol, in a concentra- 
tion sufficient to remove the excess of gamma-globulin while leaving any albumin that 
might be still in solution. Measurements by ultraviolet absorption spectroscopy showed 
that all the albumin was precipitated, although the final supernatant liquid retained from 


FY 


1562 J. R. TATA, J. E. RALL AND R. W. RAWSON Volume 16 


90 to 95 per cent of the radioactivity. This latter fraction, upon chromatographic analysis 
using the two butanol systems and the collidine system, demonstrated a single immobile 
I'%! peak, indicating that no iodinated amino acids were present. With the ethanol system 
chromatography and zone electrophoresis at pH 8.6, an irregular smear of radioactivity 
was found on the paper strip; the major part ended in the region that would have been 
normally occupied by albumin. This result is typical of adsorption on paper when unduly 
small amounts of proteins are used. 


B. Compound X and binding of sodium caprylate to serum albumin 


The increase in thermal stability of serum albumin when fatty-acid 
anions, especially the caprylate ion, are bound to it (14) has provided a 
method for freeing albumin from small amounts of other proteins (15). 
This phenomenon has been applied in the following studies on the nature of 
association of serum albumin and compound X. 

The methods and experimental conditions have been described elsewhere by Teresi 
and Luck (14). Solutions of the different albumin fractions from the subjects under study 
and also of I'*!-tagged HSA and native HSA were prepared in a 5 per cent concentration 
in 0.15 M NaCl. The solutions were divided into two equal parts. To one series of the 
protein solutions, a sodium caprylate solution was added, so as to have a final concen- 
tration of 0.02 M sodium caprylate. The other series served as a control. All the samples 
were then heated at 65° C. for twenty-four hours, and the precipitates collected. In 
samples containing sodium caprylate, the precipitate was not as dense and copious as 
in the other series. The separation was made by centrifuging at 15,000 r.p.m. for thirty 
minutes. Radioactivity measurements for I'*! were made on the precipitates and the 
supernatant portions. In the case of untagged HSA the percentage of total protein re- 
maining in the supernatant liquid was read by means of ultraviolet absorption spec- 
trometry. The results of this experiment are listed in Table 3. 


The distribution of I‘ in samples of I'*!-tagged albumin showed that the 
presence of sodium caprylate prevented its precipitation. Ultraviolet 
absorption measurements on native HSA samples similarly indicated that 
iodination of albumin with 1 atom of I/mole albumin did not impair the 
caprylate protection. On comparing the distribution of I’* in the form of 
compound X, a different result was observed. Whether the samples were 
heated with or without the caprylate ion, from 80 to 95 per cent of the I'*! 
was found in the precipitate. Ultraviolet absorption measurements on the 
same samples showed that the albumin was precipitated only in the 
absence of caprylate. These results further suggest that compound X is 
neither an iodinated albumin nor an iodine-containing substance bound 
to serum albumin. 


_ VI. Iodinated Constituents in Compound X Hydrolysate ‘ 


All the albumin samples containing compound X were hydrolyzed and the hydroly- 
sates were analyzed for I-labeled substances. Hydrolysis was carried out with Ba(OH)>», 
2N-6N HCl, crystallized trypsin (Armour) or crude pancreatin. Crudé pancreatin was 
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TABLE 3. EFFECT OF CAPRYLATE ION ON HEATED* SERUM ALBUMIN, 
COMPOUND X AND IODO-ALBUMINT 


Per cent total Per cent total 
Hours Ne in albumint 
Sample after caprylate 
dose (0.2 M) Ppt. Supernat.| Ppt. Supernat. 
HSA Present 7.3 92.5 
(Cohn Fr. V) Absent — — 97.9 2.0 
K.M.-I 24, 48 Present 88.7 10.3 — 93.6 
K.M.-II 24, 48, 96,144 | Present 86.9 12.0 — 94.0 - 
Absent 93.8 5.4 oe 4.7 
M.G.-I 48 Present 90.6 92: «. — 96.3 
Absent 96.3 1.6 ~ 4.3 
‘E.P.-I 24, 48 Present 83.4 16.0 93.4 
Absent 88.2 11.8 — 3.3 
24, 48 Present 90.4 8.9 95.1 
Absent 96.1 2.6 — 2.8 
Present 97.0 3.0 96.2 
Absent 94.2 5.1 96.7 1.6 


* Heated at 67+2° C. for twenty-four hours. 

+ Each value represents the average of the individual values of albumin fractions of 
serum obtained at different hours after the dose of I'*, 

t Measured by ultraviolet spectroscopy (275 my). 


found to provide the best digestion, since it left the least amount of I‘ in the unhydro- 
lyzed protein fraction and at the same time caused minimal deiodination of the sub- 
strate. In all the subsequent experiments the following procedure was carried out: A 
portion of the albumin fraction (about 100 mg.) dissolved in 3.0 ml. of a 2.5 per cent 
NaHCO; solution at pH 8.8 was incubated at 37° C. with 5.0-7.0 mg. of Viokase powder 
(pancreatin, Viobin Corporation) and 2 drops of toluene. After incubation for twenty- 
four to forty-eight hours, 50-100 micrograms each of potassium iodide, thyroxine, tri- 
iodothyronine, diiodotyrosine and monoiodotyrosine were added as carriers to the con- 
tents of the tube, and the pH then brought to 3.0+0.1 with diluted HCl. From three to 
five extractions were carried out with n-butanol saturated with 0.05 N HCl and the radio- 
activity was measured in the aqueous and organic phases. If the butanol had less than 80 
per cent of the total I'*!, more extractions were performed or the sample was discarded. 
All butanol extracts used for analysis contained 85-92 per cent of total I'**. The extracts 
were evaporated to dryness under reduced pressure (10 to 15 mm. of Hg) at 25+5° C. 
and the residue was redissolved in 0.2 ml. of n-butanol. 
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The concentrated hydrolysates were analyzed by chromatography in the acid and 
alkaline butanol systems and in the collidine system. In all these chromatograms there 
was no more than 5 to 10 per cent of the total I'*! at the origin, indicating almost complete 
hydrolysis. The major part of the radioactivity (from 55 to 80 per cent) was identified 
as monoiodotyrosine. From 10 to 25 per cent of I'*! was found in the position taken by 
thyroxine in the three solvent systems. A very small amount (2 to 10 per cent) of I'*! was 
found in butanol-acetic acid chromatograms to have migrated to a position different from 
that of any of the carriers. This last radioactive fraction, which was designated as “‘F,”’ 
did not show up as a distinct peak in the butanol-dioxane-NH; and collidine-H:O system 
chromatograms. In order to evaluate the possibility that one or more of these three radio- 
active fractions could have been produced during concentration or chromatography, a 
larger preparative chromatogram was prepared in the butanol-acetic acid system. The 
areas of the three peaks were cut out and eluted with 10 per cent NH,OH. The eluates, 
after concentration to about 0.2 ml., were rechromatographed in each of the three solvent 
systems, the radioactivity recorded, and the I!*! peak compared with the position of 
those for the carriers present. All of these chromatograms showed only one peak—in the 
same position as when analyzed before elution. The single exception was the I'*' from the 
eluate containing F, which yielded a smear and not a sharp peak in the butanol-dioxide- 
NH; and collidine-H.O systems. 

For further definition, two-dimension chromatography was performed as follows: The 
hydrolysates of the different albumin fractions were analyzed, using the butanol-acetic 
acid and the butanol-dioxane-ammonia systems as the two developing systems in the 
presence of the usual carriers. A radicautograph (Kodak radiographic no-screen film) 
was made from each bi-dimensional chromatogram and the positions of radioactive 
spots were compared with those of the carrier spots. A typical bi-dimensional auto- 


radiograph is reproduced in Figure 3. 


Of the 3 fractions described earlier, the component F is not as clearly 
seen in the photographic reproduction as in the original autograph. Be- 
sides these 3 a new radioactive spot must have been included with mono- 
iodotyrosine in the uni-dimensional chromatographs. Figure 3 also shows 
the absence of diiodotyrosine and triiodothyronine—iodo-amino acids 
normally present in thyroglobulin. 

For quantitation, the fraction of total hydrolysate I'*! in each major com- 
ponent was determined by measuring the area occupied by the cor- 
responding peak in the one-dimensional chromatogram. In 1 case (K.M.- 
-II) it was possible to isolate enough labeled serum thyroglobulin for 
study. The gamma-globulin fraction (Cohn method—10) was hydrolyzed 
at the same time and in the same manner as described for compound X. In 
Table 4 are listed the data obtained on the fractional distribution of I'*! 
in the amino acids of the hydrolysates of compound X and serum thyro- 
globulin. 

The ratio of I'*! in the iodothyronine fraction to that in the iodotyrosines 
may be compared for compound X and serum thyroglobulin. For com- 
pound X this ratio did not appear to vary with the time that had elapsed 
after the dose of radioiodine. In the serum thyroglobulin, on the other 


e 


Fie. 3. Radioautogram of two-dimensional chromatography of the hydrolysate of 
[8labeled compound X, using butanol-acetic acid (Bu-Ac) and butanol-dioxane- 
ammonia (Bu/D/Am) as the developing solvent systems. The areas surrounded by the 
dotted line represent the position of substances absent in the hydrolysate (position 
known from the carriers added). 


hand, there was an increase in the relative amount of I'*! in thyroxine and 
triiodothyronine compared to that in iodotyrosine-I"*!, with the passage of 
time. 

DISCUSSION 


These studies confirm the presence of a new iodinated compound in the 
serum of patients with cancer of the thyroid, as described by Robbins e¢ al. 
(1) and by Horst and Roesler (16). In our series of patients, the same 
characteristics have been observed for the isolated albumin fraction of the 
serum as those reported by Robbins et al. for whole serum containing 
compound X. 
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The ultracentrifuge data perhaps illustrate best that compound X is a 
homogeneous substance and that it is the same from individual to individ- 
ual. Multiple sampling of the upper compartment will disclose gross 
heterogenicity, if present, and there was no indication of this. Furthermore, 
the S2o,~ appeared to be the same in 2 patients and not significantly differ- 
ent from results reported earlier from this laboratory on 3 other subjects. 
The experiments with rabbit anti-albumin anti-serum and the experiments 
with caprylate ion on the thermal stabilization of albumin definitely 
distinguish compound X from an iodinated albumin. It is of interest that 
these reactions were specific, whereas electrophoresis at pH 8.6 and 4.5 


TABLE 4. QUANTITATIVE CHROMATOGRAPHIC ANALYSIS OF 
HYDROLYSATE OF COMPOUND X 


Compound X Serum T,* 


Patient re cent [131 distributed in Ratio Im Ratio I 
I- MIT DITt T, F T./MIT+DIT | T:/MIT+DIT 
K.M.-I 24 4.1 72.6 _ 2 4.8 0.29 — 
48 3.3 69.9 _ 19.8 6.4 0.28 = 
K.M.-II 24 —_ 63.0 4.0 (?) 22.0 11.1 0.32 0.33 
48 —_ 66.2 _ 24.3 8.0 0.34 0.39 
96 —_ 70.0 2.0 (?) 20.6 8.1 0.29 0.63 
144 72.8 _ 19.5 5.5 0.28 0.65 
E.P.-I 24+48 9.9 67.1 _ 12.4 7.5 0.19 ssa 
E.P.-II 24+48 64.1 14.1 8.9 0.22 


* Serum thyroglobulin (gamma-globulin fraction) hydrolysates used for comparison. 
+ The values were obtained from peaks that were difficult to distinguish from the tail of the MIT peak, and do not 
confirm the presence of DIT in compound X. 


and most commonly used methods for protein fractionation did not 
distinguish these two substances. It remains an unlikely possibility that 
compound X is a substance very firmly bound to albumin in such a way 
as to alter the binding of caprylate to albumin and also to alter the im- 
munologic specificity of albumin. From a consideration of molar ratios, 
this appears to be most unlikely. Albumin is present in serum in a con- 
centration of about 0.710-* M. The concentration of compound X can 
only be inferred. The serum of these subjects usually contained iodine in a 
concentration of 5-10 micrograms per 100 ml. Considering only iodine and 
assuming only 1 iodine atom/mole of compound X, the concentration in 
serum of this substance must be about 0.5X10-* M (molecular weight in 
the range of 60,000 from Sz, =4.3). Therefore, it seems that no more than 
1 molecule of compound X would be bound to any molecule of albumin. 
This site then must be identical with the site of caprylate binding and that 
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of antigen-antibody interaction. However, in the foregoing experiments 
the samples of albumin used for the immunologic studies were free and also 
stabilized with 0.02 M caprylate. In spite of this, the antigen-antibody re- 
action occurred in all cases with precipitation. Hence, the caprylate-binding 
and antigen-antibody interaction sites in the molecules are different. This 
makes it very unlikely that compound X is bound to serum albumin. 

The results of hydrolysis of compound X were similar to those previously 
reported (1). The absence of diicdotyrosine in the presence of substantial 
amounts of monoiodotyrosine is surprising, and is perhaps even more un- 
usual in view of the fact that a substance with the mobility of thyroxine 
was found. The presence of these 2 iodo-amino acids as constituents of a 
protein could not be accounted for by Harington’s theory (17) that 1 mole- 
cule of thyroxine is derived from the condensation of 2 molecules of di- 
iodotyrosine present in a natural or artificial iodoprotein. Very recently, 
however, Roche et al. have reported finding 3:3’-diiodothyronine in 
thyroglobulin and in blood (18). The chromatographic mobilities of 3:3’- 
diiodothyronine are such that, in the systems used in our experiments, it 
cannot be, unequivocally distinguished from thyroxine. The possibility is 
open, therefore, that monoiodotyrosine and 3:3’-diiodothyronine (pos- 
sibly derived from a condensation of 2 molecules of the former) are the 
main iodo-amino acids present. Diiodotyrosine and thyroxine are absent 
in compound X because some factor involved in the second step of a 
process Tyrosine—MIT-—DIT is missing at the site of formation of the 
abnormal compound. Only a few reports have described iodoproteins con- 
taining monoiodotyrosine and lacking diiodotyrosine. One of the most 
convincing is the observation of Taurog et al. that the incubation of I with 
thyroid homogenates leads to the formation of a ‘‘thyroprotein”’ contain- 
ing only monoiodotyrosine, whereas incubation of whole slices yields a 
protein with both monoiodotyrosine and diiodotyrosine (19). 

The early appearance of compound X in the blood, as shown in Figure 
2, only suggests that it is turned over rapidly in the blood, but gives no 
information as to its turnover time in the tissue where it is formed. The 
late appearance of thyroglobulin in blood after large doses of I'*! has been 
noted before, and seems due to the length of time required to produce a 
degree of radiation damage to the thyroid follicular cells sufficient to permit 
leakage of this large protein from the follicle. No good explanation can be 
offered for the relatively constant ratio of I'*! fractions T,/MIT+DIT in 
the hydrolysate of compound X. In particular is this puzzling when it is 
taken into account that thyroglobulin isolated from the same subject 
showed the usual increase in the radioactivity of iodinated thyronines at 
the expense of iodinated tyrosines. It is possible that compound X and 
thyroglobulin are formed by different cells, and that an intrinsic peculiarity 
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of compound X formation is a turnover so rapid that there is no time for 
the second step of iodination of tyrosine in the molecule. 

It has been previously shown that compound X may be found in about 
60 per cent of subjects with cancer of the thyroid, and that it has not been 
found in normal subjects or those with nonmalignant disease of the 
thyroid (1). The present study sheds no light on these observations. 


SUMMARY 


An iodinated substance (compound X) found in the blood of certain pa- 
tients with cancer of the thyroid has been studied. This substance appears 
to be homogeneous upon ultracentrifugation, and is similar in all cases 
studied. Its sedimentation constant is S2o,. =4.2—4.3. Most of the analytical 
procedures do not separate compound X from the albumin fraction of the 
serum. However, compound X is not protected from thermal precipitation 
by sodium caprylate nor is it precipitated by rabbit anti-albumin anti- 
serum. It can be hydrolyzed by trypsin to yield the iodinated amino-acid, 
monoiodotyrosine, and another amino-acid that may be thyroxine. Two 
other iodinated substances released after hydrolysis have not been identi- 
fied. 
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AN UNUSUAL IODINATED PROTEIN OF THE 
SERUM IN HASHIMOTO’S THYROIDITIS* 
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Section of Clinical Pathology and Section of Medicine, Mayo Clinic and 
Mayo Foundation,+ Rochester, Minnesota 


ROTEIN-BOUND iodine may exist in forms other than thyroxine. 

Man and associates (1) found that patients receiving Lugol’s solution 
usually had a significant amount of serum iodine that was precipitable to- 
gether with proteins (therefore not being inorganic iodide) but was not 
soluble in butanol (therefore not being thyroxine). Danowski and co- 
workers (2) made the same observations on rats given iodides or iodine. 

Robbins and associates (3, 4) have identified thyroglobulin in the serum 
after therapy with radioiodine (doses of 7 to 241 millicuries). This com- 
ponent was found in only small amounts in the serum of patients treated 
for hyperthyroidism; however, in about half the patients who had malig- 
nant lesions of the thyroid, a portion of the radioiodine precipitated along 
with proteins was identified as thyroglobulin. Robbins’ group characterized 
this protein as having the following properties: (a) insoluble in butanol 
and, therefore, nonmobile in chromatographic systems using butanol; 
(b) salting-out characteristics comparable to those of purified thyro- 
globulin derived from the thyroid, and (c) ultracentrifugal sedimentation 
rate faster than that of normal serum proteins. 

We have found evidence for a substance resembling thyroglobulin in the 
blood of patients with lymphocytic thyroiditis. This substance can be 
demonstrated after the administration of tracer doses of radioiodine or 
by means of standard technics for the determination of protein-bound 
_ iodine without the use of radioiodine. This iodinated serum protein is not 
present normally, at least in readily measurable amounts. Its true identity 
has not been determined because only tracer doses of I'*! were administered 
and, as a consequence, the concentrations of radioiodine in the serum were 


* Presented at the Annual Meeting of the American Goiter Association, Chicago, 
Illinois, May 3-5, 1956. 

This article will be included in the bound volume of the 1956 ‘“‘Transactions of the 
American Goiter Association’”’ published by Charles C Thomas, Publisher, which will be 


available early in 1957. 
t+ The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate School 
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inadequate for detailed studies such as Robbins and his co-workers have 
been able to carry out on the serum of patients treated with massive doses 
of I'*!, The designation “thyroglobulin” implies nothing more than that 
the serum contained a protein labeled with iodine, the iodinated compo- 
nent being insoluble in butyl alcohol. It might equally well be the substance 
designated as ‘compound X” (5) or some still different substance. Since 
the I'*! was administered as sodium iodide and it was recovered in bound 
form, the assumption of thyroidal involvement is made. 


MATERIALS AND METHODS 


Thirty-eight patients (all female) with Hashimoto’s thyroiditis (struma lympho- 
matosa) have been studied at the Mayo Clinic during the last two years. The diagnosis 
in 20 of these patients was verified at the time of operation on the thyroid. In the other 
18, the diagnosis was made on definite clinical grounds, namely the presence of a: firm 
“rubbery” goiter and often a low basal metabolic rate or the presence of clinical myxe- 
dema in addition. However, since pathologic examination of sections of the thyroids was 
not made in these 18 patients, the diagnosis of Hashimoto’s thyroiditis must be con- 
sidered to be probable rather than proved. 

An additional 14 patients (female) who had acute diffuse (granulomatous) thyroiditis 
were studied for comparison; the diagnosis in 5 of these was verified at operation, whereas 
the diagnosis in the other 9 was made on clinical grounds alone. 

Most of the patients studied received 300 or 500 microcuries (uc.) of I"! orally.1 The 
24-hour thyroidal uptake of I'*! was determined on the next day and a sample of blood 
was drawn for measurement of radioiodine and assays of stable iodine. In a few instances, 
the blood was drawn for iodine studies before administration of I'*!. Samples of thyroid 
tissue were obtained at the time of operation in 9 patients. 

Thyroidal uptake. In vivo measurements of thyroidal uptake were performed in the 
Section of Therapeutic Radiology. Uptakes determined eighteen to thirty hours after 
administration of are designated as ‘24-hour uptakes.”’ 

Stable-iodine assays. These were performed in the Section of Biochemistry. Protein- 
bound iodine (PBI) was determined by the dry-ash technic on the Somogyi protein 
precipitate from serum, based on the Barker method (6). Butanol-extractable iodine 
(BEI) was measured by the same technic on either the n-butyl] alcoholic extract of the 
precipitated serum proteins after acidification with hydrochloric acid or the butanol- 
insoluble residue, or both. With this technic, it was found that an average of 95 per cent 
of PBI in normal persons is extractable in butanol. 

Radioiodine assays of serum. The amount of radioiodine in serum was measured in a 
sodium-iodide (thallium-activated) scintillation crystal of the well type. Its sensitivity 
at the usual settings and for a volume of 1 ml. was 16,000 counts per second (eps) per 
microcurie of I'*! over a background of about 4 eps. 

The content of I'*‘ in 1 ml. to 6 ml. of whole serum was measured. The proteins were 
precipitated by the Somogyi technic, washed twice and then reassayed for I'*! (PBI'*), 
To the protein precipitate was added a volume of 2N hydrochloric acid equal to one 
third the volume of the original serum; this was sufficient to dissolve the zinc hydroxide 
and proteins and reduce the pH to about 2. A volume of n-butyl alcohol at least twice 
the volume of the original serum was added slowly, with stirring; the proteins thus were 


1 Use of I!** was authorized by the Atomic Energy Commission. 
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reprecipitated. After centrifugation, four zones were evident, namely the supernatant 
butanol containing the serum pigments, a white layer of precipitate, an aqueous layer 
and, at the bottom, another small zone of precipitate. After the layer of butanol was de- 
canted, more butanol was added, with thorough stirring. After centrifugation and de- 
cantation, a third extraction with butanel was carried out. At this stage, the aqueous 
layer had disappeared and the precipitate was firmly packed in the bottom of the tube. 
This extracted precipitate was assayed for (PBI'*! — of the extracted precipitate 
= BEI"), 

The values of I'*!, expressed as percentages of the administered dose per liter of 
serum, were corrected for physical decay of I'* to the time of administration of the dose 
to the patient. Where S is the I'*! of the whole serum (total I'*'), P is the I! precipitated 
along with proteins (PBI) and B is the butanol-insoluble residue (thyroglobulin I"), 
the following calculations were made: S—P =inorganic iodide’; P—B=thyroxine [!*!, 

Control studies with radiothyroxine or radiotriiodothyronine added to nonradio- 
active serum revealed that at least 98 per cent of both thyronines was precipitable by 
the Somogyi technic, that 98 to 99 per cent of the triiodothyronine was extractable by 
acid butanol, but that only 93 to 95 per cent of the thyroxine was extractable. As a result, 
any value for thyroglobulin less than 10 per cent of that for thyroxine in the same serum 
may represent only unextracted thyroxine. When NalI!*! was added to serum, 1.5 to 2.3 
per cent was retained in the twice-washed Somogyi precipitate, but only 0.1 to 0.3 per 
cent remained in the precipitate after acid-butanol extraction. 

To differentiate the thyronines in the butanol extracts of serum, the butanol super- 
natant portions were pooled and reduced almost to dryness in vacuo at less than 40° C. 
The tarry residue was then subjected to paper or kieselguhr-column chromatography. 
Greater loss of I'** occurred if the residue was dried completely and then re-extracted. 

Paper chromatography. The ascending technic of Gross and co-workers (7) was used. 
N-butyl alcohol and dioxane were equilibrated with 2N ammonium hydroxide (volumes 
of 4:1:5). Redistilled butanol and dioxane were used (8). Radioactivity along the 
chromatographic paper strip was determined by (a) autoradiography, using ‘‘no- 
screen” Kodak x-ray film, (b) scanning the strip with a Geiger-Miiller tube connected 
to an automatic recording device, or (c) cutting the strip into segments that were indi- 
vidually counted in a well counter. Known samples of iodide (tested with starch), 
thyroxine and triiodothyronine (tested with ninhydrin) had mobility (Rf) values of 
about 0.35, 0.45 and 0.55, respectively. 

Column chromatography. The technic of Gross and Pitt-Rivers (9), as modified by 
Braasch and associates (10), was used. The effluent did not pass directly to a fraction 
collector but was carried through a tube wound around a sodium-iodide scintillation 
. erystal and thence to the fraction collector. Thus, the radioactivity was determined and 
recorded continuously. Good agreement was found for the various radioactive zones as 
determined by planimetry of the graphic record and by actual assay of the collected 
fractions of effluent. 

Radioiodine assay of thyroid gland. As soon as the thyroid gland was excised sur- 
gically, portions of it were wrapped in saline-moistened sponges. The gland was cut into 
small bits and then homogenized with phosphate buffer (M/15 and pH 8). Hydrolysis 
with trypsin was continued for about four days by the method of Braasch and co- 
workers; at its conclusion, 2N hydrochloric acid was added in a volume about one third 
that of the digestion mixture. Three extractions with n-butyl alcohol were carried out, 
as for serum. The alcoholic supernatant portions were poet and then prepared for 
chromatography as already described. 
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As a control on the hydrolytic procedure, /-thyroxine labeled with I'*' was added to 
a thyroid gland free of I''. After hydrolysis, the butanol extract was subjected to chro- 
matography through a kieselguhr column. The thyroxine zone of the effluent fluid con- 
tained 95.1 per cent of the I'*!; none was in the triiodothyronine zone; 4.9 per cent was 
in the iodide zone; and only trace amounts were in the zones ascribed to diiodotyrosine 
and monoiodotyrosine. For comparison, the values obtained by Braasch and colleagues 
have been used. This group examined 9 thyroid glands that were histologically normal 
and that contained I", Excluding from the calculation that amount of I'* retained on 
the column, they found that, on the average, 15.9 per cent of the I'*' was thyroxine, 
1.1 per cent triiodothyronine, 7.6 per cent iodide, 43.0 per cent diiodotyrosine and 32.3 
per cent monoiodotyrosine. 

Electrophoresis of whole serum. This procedure was performed in the Section of Bio- 
chemistry, and we are indebted to Mr. B. F. McKenzie for advice concerning the 
methods. From 10 to 50 microliters of serum was applied to strips of 3MM paper 2.5 cm. 
in width; electrophoresis was carried out at room temperature by a technic described 
previously (11). The strips were dried at room temperature and scanned for radio- 
activity. Sometimes a portion was excised, heated and stained with bromophenol blue 
to identify the zones of protein; the unstained portion was then cut into areas equivalent 
to the bands of protein. The radioactivity of these pieces was determined in a well 
counter. 


RESULTS 


The results of the studies on the 38 patients who had Hashimoto’s 
thyroiditis are listed in Table 1. The records are arranged in order of 
increasing ratio of butanol-soluble (thyroxine) or butanol-insoluble 
(thyroglobulin) organic I'*! in the serum. 

Based on control studies, which showed that more than 90 per cent 
of the thyroxine I"! in serum is soluble in acid butanol, the finding of 
thyroglobulin I'*' in the serum of at least the first 30 patients is probably 
significant, that is, the thyroxine: thyroglobulin ratio was considerably less 
than 10:1. Furthermore, in about one third of the patients (Cases 1 
through 12), the concentration of thyroglobulin I'** in the serum actually 
exceeded that of radiothyroxine. Cases 9, 15 and 17 furnish confirmatory 
values from the standpoint of stable serum iodine. 

In a recent study (12) of a large series of normal persons, the concen- 
tration of protein-bound I'*! in serum twenty-four hours after administra- 
tion of I'*! ranged from 0.014 to 0.167 per cent of the dose per liter of 
serum. The concentration of thyroglobulin I'*! alone equaled or was greater 
than the upper limit of normal in 7 of the patients in the present study, 
notably 0.854 per cent of the dose per liter (Case 8), 0.377 per cent (Case 
18), 0.322 per cent (Case 27) and 0.237 per cent (Case 1). 

Twenty-three of these 38 patients with lymphocytic thyroiditis were 
thought to be euthyroid; the remaining 15 were considered as hypo- 
thyroid. The concentration of thyroxine I'* in the serum of 12 of the 
myxedematous patients was determined one day after administration of the 
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TABLE 1. CLINICAL AND LABORATORY DATA ON 38 FEMALES 
witH HASHIMOTO’S THYROIDITIS 


Volume 16 


Patient Stable ha ctag Serum [131 (% of dose per liter) 

imi | Dose |” Thy- 
roidal | of | doset) after roxine: 

Case | Age | statet | ‘” (ue.) dose | Total | Iodide | TBY- | ThYTO | thyeo 

No.* | (yrs.) 24 | 48 roxine globulin | 
PBI BEI hrs. | hrs. ratio 
1*| 35 | Eu 16} — — | 500 | 40 2 -508 .196 075 | .237 0.3 
2*| 17 | Eu 0| 3.1 _ 68§ | 59§ § 100§ 46§ 16§ 38§ 0.4 
3 | 35 | Eu 31 | — | oo @ 1 -369 .073 | .184 0.4 
4* | 34 | ‘Myx |—8] 25 | — | 300 | 31 1 * 482 | +.257 .065 | .110 0.6 
5 | 27 | Eu ~4] — — | 300 41 2 .317 .043 .107 | .167 0.6 
6* | 44 | Eu -17| 3.7 | — | 500 | 49 1 . 882 -695 078 | .109 0.7 
7] 41 | Eu +4) — — | 300 | 33 1 .323 -262 025 | .036 0.7 
8*| 22 | Eu -18} — — | | — 2 1.600 .081 | .854 0.8 
9*| 44 | Eu —20| 6.1 | 2.9 | 500 | 52 2 221 -045 .077 | .099 0.8 
10 | 57 | Myx | -18] 1.4 | — | 500 9 1 1.282 | 1.139 .063 | .080 0.8 
11 | 33 | Eu +3] 6.7)| 4.7 | 500 | 23 1 .388 | .038 0.8 
12*| 52 | Eu —6] 4.1 — | 300 33 2 .161 052 .051 | .058 0.9 
13 | 7% | Myz | 1.7 | — { S00 37 2 .537 .114 229 | .194 1.2 
14*| 51 | Eu — | — 1 .356 .295 | .027 1.3 
15 | 34 | Myx | —24| 1.3 | 0.1 | 300 4 1 1.501 | 1.408 .055 | .038 1.4 
16 | 37 | Myx |—14] 38 | — | 90 | — 1 .964 .818 087 | .059 1.5 
17 | 24 | Eu +2] 8.51} 4.6 | 300 | — 1 .517 482 | .014 1.5 
18*} 9 | Eu -11| 5.6 | — | 300 | »7%6 1 1.012 .007 628 | .377 1.7 
19* | 32 | Eu — 3} 4.3 |. — soo |. 1 .337 .057 | .029 2.0 
20* | 62 | Eu -7| — — | 500 | 30 1 255 -196 .040 | .019 2.1 
21*| 50 | Eu 0| 3.7 | — | 500 | 15 1 -919 854 044 | .021 2.1 
22*| 43 | Eu -4,— — | 300 2 1 .967 910 041 | .016 2.6 
23 | 33 | Eu om 2 .326 .144 .132 | .052 2.6 
24 | 52 | Myx | —32/ — — | 500 3 1 1.146 | 1.114 023 | .009 2.6 
25 | 58 | Myx | —-17/ 0.8 | — 500 | 12 1 1.089 | 1.036 039 | .014 2.8 
26* | 33 | Eu —11| 3.3 | 3.1.) 500 | 2 -247 -105 
4 -196 .007 .131 | | .058 2.3 
27 | 24 | Myx | —21/ 1.8 | 1.4 | 300 22 2 1.471 224 925 | .322 2.9 
28 | 41 | Myx | —28] — — | 2 |] — 1 1.207 | 1.160 036 | .O11 3.3 
29 | 46 | Myx | -17] 5.6 | — | 300 | 18 1 -996 941 .043 | .012 3.6 
39 | 50 | Eu —15| 3.8 | 3.9 | 300 | — 1 -320 .062 -209 | .049 4.3 
31 | 62 | Myx | —17/] 1.3 | — | 500 | 33 3 .331 .107 183 | .041 4.5 
2 . 160 .050 .093 | (.017 | (5.5 

32 | 47 | Eu -17|) — 16 4 .217 .014 .184 | 4.019 
6 .250 .007 .214 | |.029 7.4 

33* | 42 | Myx | -16| 0.7 | — | 500 | — 1 .998 -954 .038 | .006 6.3 
34 | 53 | Myx | —16) 1.3 | 1.3 | 500 8 1 .657 .605 .046 | .006 3:7 
35*| 44 | Myx |—6] 2.4 | — | 300 | 19 1 -516 .320 .176, | .020 8.8 
36*| 55 | Eu +1] 40 | 3.1 | 300 | — 1 .568 477 082 | .009 9.1 
37* | 56 | Eu 4.4 | 3.9 | 500 | 30 - 221 | [2.192 { 071 9 
2 2.806 .141 | (2.580 085 | \31.5 
38° | 36 | Myx | —13] 2.6 500 | — 1 .406 .365 .041 0 © 


* Asterisk indicates that the diagnosis was made on a surgical pathologic basis. 
+ Eu=euthyroid clinically; Myx=myxedematous. 


t At 24 hours, 35 per cent of the dose had been excreted in the urine in Case 8. 


§ Received 68 yc. of I!*! over a 7-day period; serum valves are expressed as per cent of total I'*! rather than as per cent of dose per liter 


of serum. 


|| Blood was drawn for analysis of stable iodine before administration of 1!31, 


dose; the resulting concentrations ranged from 0.023 to 0.176 per cent of 
the dose per liter, with a mean of 0.061; these values are comparable to 
those for normal persons. More curious are the occasional extremely 
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high values for serum thyroxine I*!, such as more than 2 per cent of the 
dose per liter in Case 37 (rechecked on a new sample of blood the next day), 
more than 0.9 per cent in Case 27 (myxedematous) and more than 0.6 
per cent in Cases 8 and 18 (euthyroid). 

The serums of 2 patients (Cases 23 and 26) were subjected to both 
column and paper chromatography. Although radioactivity was extremely 
weak, discernible I'*! was found in only the thyroxine and iodide zones. 
The serums of these 2 patients also were treated electrophoretically; the 
radioactivity in each was localized almost entirely to two zones, namely 
the alpha globulins and the albumin. This is also true, in our experience, 


TABLE 2. CoMPARISON OF anp In sERUMS OF 10 WOMEN WITH 
HASHIMOTO’S THYROIDITIS 


Cane Days after 

BEI ; PBI?" BEL"; dose of 
15 .08 59 1 
9 48 44 2 
17* as 60 1 
11* 46 1 
36 .78 1 
27 78 74 2 
30 .83 81 1 
37* .89 97 1 
26 94 2 
34 1.00 .88 1 


* Blood collected for analysis of stable iodine before administration of I!*1. 


of the serum of patients with thyroidal carcinoma treated with I'*! (thyrox- 
ine in the inter-alpha zone, thyroglobulin in the albumin). The alpha 
globulin:albumin I'*! ratio in Case 23 was 2.4; it may be noted that the 
ratio by chemical fractionation was 2.6. The agreement in Case 26 was not 
so close; the thyroxine: thyroglobulin ratio in the four-day serum specimen 
as determined chemically was 2.3, whereas that determined electro- 
phoretically was 1.4. It must be concluded that the organic I'*! soluble in 
acid butanol is thyroxine or a very closely related substance, in order to 
allow such parallelism of action in three such different technics as paper 
and column chromatography and paper electrophoresis. 

Determinations of butanol-extractable iodine were performed on the 
serums of 10 patients. The ratios of BEI and PBI of both stable (I'?”) and 
radioactive (I'*!) iodine are compared in Table 2. The agreement between 
the two ratios is good in most instances. This suggests that the radioiodine 


| 
{ 
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TABLE 3. CLINICAL AND LABORATORY DATA ON 14 WOMEN WITH ACUTE 
DIFFUSE (GRANULOMATOUS) THYROIDITIS 


Patient Stable iodine 24-hour Serum I! (% dose per liter) 


(ug./100 ml.) Dose | thyroidal 
BMR | 
of [11 uptake Days 

| Age | (%) (we.) | (% of | after | | Iolide | | Thyro- 
No. (yrs.) PBI BEI dose) dose | roxine globulin 
39 50 +4 4.7 — 300 17 1 1.661 1.593 -058 -010 
40* 63 +10 6.9 500 12 6 .029 -006 .019 Ont 
41* 57 + 6 7.5 _ 500 6 1 -976 -945 -033 .008 
42 50 +3 _ 300 5 1 -419 -396 008 
43* 41 -1 8.7 _ 500 3 1 1.058 1.019 -031 008 
44* 46 _ 5.9 — 500 1 1 1.047 -905 . 122 020 
45 39 +14 500 1 1 . 196 .154 .025 O17 
46* 74 +15 9.0 8.6 500 1 1 -773 -742 .021 010 
47 56 300 1 1 -467 -012 008 
48 39 —10 _ _ 500 1 1 -420 -365 -050 005 
49 45 -4 500 1 1 .313 288 -020 005 
50 61 +21 16.7 _ 300 1 1 .422 .400 019 003 
51 55 _ 11.7 _ 300 1 1 .364 .339 025 0 
52 43 —20 7.4 —_ 300 1 2 -209 +205 094 0 


* Surgical pathologic diagnosis of granulomatous thyroiditis. 


compounds quickly reach equilibrium with the stable iodinated substances, 
since the specimens of blood were obtained one or two days after adminis- 
tration of I'*!, A discrepancy between PBI and BEI was found in 2 patients 
with adolescent lymphocytic thyroiditis by Gribetz and co-workers (13). 

Data on the 14 patients who had acute diffuse thyroiditis are listed in 
Table 3. Significant but small amounts of thyroglobulin I'*! appeared in 
the serum in a few patients. Only in Case 44 was an increased concentra- 
tion ot i!:yroxine I'*! found in the serum. 

In Table 4 are summarized the column-chromatographic values obtained 
in a study of 9 thyroid glands hydrolyzed by means of trypsin. The values 
in patients who had Hashimoto’s thyroiditis do not appear to differ 
significantly from the normal range determined by Braasch and co- 
workers. The scarred zone in Case 40 (granulomatous thyroiditis) prob- 
ably contained only I'*!, the “thyroxine” either representing contamina- 
tion from nearby tissue or, more likely, being the “‘forepeak”’ artifact which 
is difficult to distinguish from true thyroxine. 


COMMENT 


Analysis of the serum of patients with. Hashimoto’s thyroiditis has re- 
vealed the presence of a fraction of iodine insoluble in acid butanol in 
most patients whose disease has not yet progressed to complete athyreosis. 
This finding, sometimes striking when values for stable PBI and BEI are 
compared, generally is even more pronounced when radioiodine in the 
serum is studied the first few days after administration of a tracer dose 
of radioiodine. 


a 
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Other butanol-insoluble compounds of iodine have been reported after 
prolonged administration of Lugol’s solution or after use of I'*! for thyroidal 
carcinoma. Whether these three compounds are the same is not known. 
One might conceive of thyroidal thyroglobulin being released to the blood 
stream as a result of the pathologic process of lymphocytic thyroiditis, 


TABLE 4, CHROMATOGRAPHIC DISTRIBUTION OF [*!-LABELED COMPOUNDS 
FROM HYDROLYZED THYROID GLANDS* 


Per cent of total in column effluent 
Case dose of 
13! and Thy- Triiodo- : Diiodo- | Monoiodo- 
operation | roxine | thyronine lodide tyrosine | tyrosine 
2 lt 21.2 2.4 4.6 50.3 21.5 
6 4 5.2 Kl 17.4 29.9 46.4 
9 13.3 10.4 41.2 33.3 
14 1 10.8 0 6.4 51.5 31.2 
26{ Gok zone 9 30.0 0.7 2.5 20.2 46.6 
Gray zone 34.3 0.5 0.9 26.0 38.4 
35 1 15.8 0.2 20.8 24.1 39.2 
36 1 4:2 1.9 20.5 23.1 31.3 
37 2 20.2 0.7 14.6 32.9 31.6 
4 ue zone 5 4.7 trace 5.2 41.6 48.4 
Scarred zone 4.2 0 95.8 trace trace 
Average of 9 nor- 
mal glands 15.9 Lat 7.6 43.0 $2.3 


* Case 40 represents granulomatous thyroiditis; the remainder represent Hashi- 
moto’s thyroiditis. 
t One day after last dose of I". 


similar to its release from disintegrating malignant tumors undergoing 
radiation therapy. 

It has been suggested (14) that a compensatory increase in thyrotropin 
stimulation occurs as the thyroid fails in Hashimoto’s thyroiditis. An 
attempt to inhibit this function of the pituitary was made in Case 2. 
This patient, who had an initial thyroidal uptake of 59 per cent of the 
dose in twenty-four hours, was treated with daily doses of 50 micrograms 
of l-triiodothyronine; after two days the uptake of a new dose of I'*! was 
only 36 per cent, and the uptake of a third dose three days later was only 
24 per cent. Since thyroidal uptake of I'*! is believed to be suppressed only 
in those persons whose thyroid glands are under the domination of the 
pituitary, unlike patients with Graves’s disease (15), one might assume 


og ‘ 
| 
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that the accelerated initial uptake in this patient was of pituitary origin. 
Two patients with Hashimoto’s thyroiditis, who were not included in this 
series because blood studies were not made, were given intramuscularly 
doses of 10 units of bovine thyroid-stimulating hormone (TSH) (16). One 
of the 2 responded with a significantly increased thyroidal uptake of I'*". 

If the production of thyrotropin is increased, this might precede rather 
than follow the pathologic process of the thyroid gland and thus might be 
the cause of the increased uptake of radioiodine in some patients with 
Hashimoto’s thyroiditis. This in turn might account for the increased 
concentration of radiothyroxine in the serum of certain of these patients. 
Such patients logically might be expected to be hyperthyroid clinically, 
but all in this series were either euthyroid or hypothyroid and the serum 
PBI or BEI level was normal or decreased in all instances. To correlate 
increased uptake of radioiodine and increased concentrations of radio- 
thyroxine in the serum with absence of hypermetabolic states and normal or 
decreased values for serum thyroxine, one might consider the following 
possibilities: (a) the ‘‘radiothyroxine”’ is in fact a closely related thyronine 
with limited metabolic activity, (b) the peripheral site of action of thyrox- 
ine is relatively insensitive to this hormone in this disease, or (c) the iodine 
spaces of the body, particularly in the thyroid, are so limited that the 
increased uptake of I'*! by the thyroid and the hypersecretion of thyroxine 
I'31 merely reflect an unusually high specific activity of the stable iodide 
and thyroxine. 

Regardless of these theoretic aspects, a combination of normal or 
increased thyroidal uptake of I'*', normal or decreased values for serum 
PBI concentration and a decreased basal metabolic rate—especially if 
associated with a significant amount of thyroglobulin I*' in the serum— 
may be a guide leading to the diagnosis of Hashimoto’s thyroiditis. Con- 
versely, in acute diffuse thyroiditis one usually finds no thyroidal uptake 
of I'*!, normal or increased values for the basal metabolic rate and serum 
PBI level, and a greatly increased erythrocytic sedimentation rate. 


SUMMARY 


The serums of 38 patients who had Hashimoto’s thyroiditis and 14 who 
had acute diffuse (granulomatous) thyroiditis were studied after adminis- 
tration of tracer doses (68 to 500 microcuries) of I'*!. A significant amount 
of I'*! that was precipitable together with proteins and insoluble in acid 
butanol was found in most patients with Hashimoto’s thyroiditis who 
had not progressed to the point of athyreosis. An occasional patient also 
had abnormally increased concentrations of thyroxine I"*! or of some closely 
related compound. 

Butanol extracts of trypsin-hydrolyzed thyroid glands from 8 patients 
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with Hashimoto’s thyroiditis and 1 patient with granulomatous thyroiditis 
were studied by chromatography. The distribution of radioiodinated com- 
pounds was comparable to that in normal thyroid glands. 


14. 


15. 


16. 
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NODULAR LESIONS OF THE THYROID GLAND 
IN CHILDREN* 
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Sections of Pediatrics, Surgical Pathology, and Surgery, Mayo Clinic and 
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EPORTS in the literature indicate that there has been considerable 

variation in the incidence of diseases that produce nodular goiter in 
children (1). Carcinomas of the thyroid gland in children have been 
recognized with increasing frequency, whereas benign adenomas appear 
to be occurring less frequently. In an effort to ascertain the relative inci- 
dence of conditions that produce nodular enlargement of the thyroid gland 
in children, we have reviewed the records of 130 patients 14 years of age 
or younger who had nodular goiter and were seen at the Mayo Clinic in 
the years 1908 through 1955. 

The subject of nodular goiter in children was reviewed by one of us 
(Kennedy) in 1940 (2). Pemberton and Black included information about 
children with nodular goiter in their report published in 1944 (3). Condi- 
tions associated with diffuse symmetrical enlargement of the thyroid 
gland, such as exophthalmic goiter and adolescent or colloid goiter, are 
not considered in our report. The data on the distribution of the 130 pa- 
tients of this series according to the conditions that produced nodular 
goiter and according to sex are listed in Table 1, and the distribution 
according to year of diagnosis is shown in Figure 1. 


ADENOMATOUS GOITER 


Adenomatous goiter is nodular enlargement of the thyroid gland due to 
the presence of one or more benign adenomas within its substance, and this 
diagnosis was made in 68 of the 130 patients in this series. A clinical 
diagnosis of single adenoma of the thyroid was made in about one third of 
the 68 patients, and a diagnosis of multiple adenomas in a colloid goiter 


* Presented at the Annual Meeting of the American Goiter Association, Chicago, 
Illinois, May 3—5, 1956. , 

This article will be included in the bound volume of the 1956 ‘‘Transactions of the 
American Goiter Association” published by Charles C Thomas, Publisher, which will be 


available early in 1957. 
+t The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate School of 


the University of Minnesota. 
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TABLE 1. NODULAR ENLARGEMENT OF THE THYROID GLAND IN INFANTS AND CHILDREN 
SEEN AT THE Mayo CLINIC IN THE YEARS 1908 THROUGH 1955: 
DISTRIBUTION OF PATIENTS ACCORDING TO CAUSE OF 
ENLARGEMENT AND ACCORDING TO SEX* 


Cause Boys Girls Total 


Adenomatous goiter 15 53 68 
Lymphocytic thyroiditis 2 6 8 
Goitrous cretinism 1 4 5 
Congenital goiter 2 1 3 
Carcinoma of thyroid 13 33 46 

Total 33 97 130 


* Prior to 1917 the ages of patients with goiter who were not operated on were not 
indexed. Because of this, children with nodular goiter who were seen at the clinic from 
1908 to 1917 but who were not operated on could not be included in the study. 
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Fig. 1. Distribution of patients according to lesion and year of diagnosis. The diag- 
nosis of carcinoma was made by histologic examination of surgically removed tissue, 
although not all patients were treated surgically. 
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was made in the remaining two thirds. In a few instances, attention was 
first directed to the goiter during the course of examination for unrelated 
conditions, but in most instances the presence of a goiter prompted the 
patient’s visit to a physician. The adenomas varied in size and number from 
single tiny nodules to single or multiple lesions so large in some cases as to 
require removal for cosmetic or mechanical reasons, or both. The largest 
goiter that was removed surgically weighed 250 Gm. and consisted of 
multiple adenomas that had been enucleated from both lobes of the 
thyroid. The patients ranged in age from 4 through 14 years, but 56 of the 
68 in this group were in the age group 10 through 14 years. The ratio of 
girls to boys was approximately 33 to 1. 

In our experience, adenomatous goiter in children is rarely if ever asso- 
ciated with significant alteration of thyroid function. Hypothyroidism is 
known to have occurred in only 5 patients, and in each of these it followed 
surgical removal of the goiter. Hyperthyroidism was suspected in only 1 
instance. This patient, a girl aged 7 years, was noted to have a nodular 
goiter at the age of 43 years. The goiter caused no symptoms until about 
four months before her admission to the Mayo Clinic in 1944, when the 
complaints were nervousness, irritability and sweating. She had no 
exophthalmos. The thyroid contained a nodule in the left lobe. The basal 
metabolic rate was +25 per cent and a tentative diagnosis of exophthalmic 
goiter was entertained. After preparation with Lugol’s solution the thyroid 
gland was explored and a single large (24-Gm.) microfollicular and macro- 
follicular adenoma in an otherwise normal thyroid was enucleated. In the 
immediate postoperative period the patient was given desiccated thyroid 
but she has had no treatment since that time and has remained in good 
health. 

The preferred treatment of adenomatous goiter in children is, in our 
opinion, surgical. We have arrived at this conclusion because of the rather 
striking change in the nature of the lesions that produce nodular goiter in 
children. Prior to the year 1935, many children were observed who had 
large colloid goiters that contained soft, poorly defined adenomas. These 
patients were often treated with desiccated thyroid or iodine and in a few 
cases the goiters disappeared. Since 1935, we have not observed a child 
with a large colloid adenomatous goiter.’ In most instances children seen 
in recent years because of adenomatous goiter have had one or more 
nodules in an otherwise normal-feeling thyroid gland. At present, car- 
cinoma is the most frequently observed cause of nodular enlargement of 
the thyroid gland among the children seen here. Since it is impgssible to 
distinguish benign adenoma from carcinoma of the thyroid except by 
histologic examination, we now urge surgical treatment in every case. 

In this series of 68 children with adenomatous goiter, 34 (27 girls and 7 
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boys) were treated surgically before they reached the age of 15 years. The 
operation consisted of enucleation of one or more adenomas in 13 cases, 
removal of an entire lobe in 11 cases, and subtotal resection of both lobes in 
10 cases. There were no hospital deaths. Evidence of hypothyroidism devel- 
oped in 5 patients, in 3 of whom it developed after subtotal resection and 
in 2 after enucleation of adenomas. Twenty-five of the 34 children have 
been followed for periods that range from one to forty-two years after 
operation, and these were in good health at the time of last report, al- 
though 1 patient required a second operation for removal of a recurrent 
adenoma. 

The remaining 34 patients with adenomatous goiter, all seen before 
1936, were treated medically. Several of these patients refused surgical 


TABLE 2. PATHOLOGIC TYPES OF ADENOMATOUS GOITER OBSERVED IN 34 CHILDREN 
TREATED BY SURGICAL EXCISION OF THE GOITER 


Type of goiter Cases 
Mixed microfollicular and macrofollicular adenoma 23 
Fetal adenoma 8 
Colloid adenoma 2 
Solid and trabecular adenoma (embryonal) 1 


Total 34 


treatment, which was advised after medical management failed to alter 
the size of the goiter. Six patients are known to have had surgical treat- 
ment subsequently, after periods varying from five to twenty years after 
the diagnosis of adenomatous goiter was established; 5 of these elected to 
have such treatment because of the size of the goiters, and the sixth had it 
because of hyperthyroidism that developed twenty years after the goiter 
was first noted. In 3 patients the nodules disappeared during treatment 
with iodine or desiccated thyroid, but in 6 others who were observed at 
irregular intervals for periods ranging from one to twenty-eight years the 
nodules were not altered by medication. Three patients died of causes un- 
related to their thyroid disease. The remaining 16 patients have not been 
followed. 

The benign adenomas removed surgically were divided into four patho- 
logic types (Table 2). A single adenoma was found in 20 patients and 
multiple adenomas were found in 14. They varied in size, the largest meas- 
uring 6 cm. in diameter. The gross appearance of the cut surface varied 
considerably. Fetal adenomas characteristically had a semi-translucent 
myxomatous appearance, whereas the macrofollicular nodules contained 
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much colloid. Variable degrees of degenerative change, including hemor- 
rhage, fibrosis and calcification, were noted. A few tumors were almost 
completely cystic. 

The most common histologic pattern was that of microfollicular and 
macrofollicular adenoma (fetal and colloid adenoma), usually with macro- 
follicles filled with colloid (Fig. 2a). Some degree of papillary hyperplasia 
was seen in most adenomas of this type (Fig. 20). 

The second most common histologic pattern was that of fetal adenoma 
showing a predominance of miniature fetal acini (Fig. 2c). Adenomas com- 
posed entirely of large colloid-filled macrofollicles, the so-called colloid 
adenomas, were found in 2 cases. One tumor (Fig. 2d) showed a trabecular 
or embryonal pattern of solid cords with no follicular or colloid formation. 


LYMPHOCYTIC THYROIDITIS 


Lymphocytic (Hashimoto’s) thyroiditis is an unusual cause of enlarge- 
ment of the thyroid gland in children. It has been seen at the Mayo Clinic 
in 8 children (6 girls and 2 boys) whose ages ranged from 8 to 14 years 
(Table 3). Seven of the children were admitted because of goiters which 
had been present for periods varying from four months to eight years. In 


TABLE 3. DATA ON CHILDREN WITH LYMPHOCYTIC THYROIDITIS 


Basal Serum Thyroidal I'*! 
Year Age of metabolic protein-bound uptake in 
Case seen | Patient Sex rate iodine, 24 hrs. 
(yr8.) (%) (ug./100 ml.) | (% of dose) 
1 1937 13 M — 6 — — 
2 1940 10 Fj + 4 —_ — 
3 1941 14 —13 
4 1946 10 F} — 8 
5 1952 13 F — 4.8 42.8 
6 1953 11 M —- 8 5.4 44.7 
7 1954 5.6 76.4 
8 1955 8 | F oe 4.2 18.0 


the eighth child the goiter was discovered during examination for an un- 
related disease. None of these patients exhibited evidence of abnormal 
thyroid function. 

Goiters resulting from lymphocytic thyroiditis vary considerably in size 
but are usually two to three times the size of the normal thyroid. The whole 
thyroid gland is enlarged, although the enlargement may be asymmetrical. 
Palpation of the goiter discloses it to be firm, easily outlined and somewhat 
irregular. The nodular feel imparted by the goiter is due to an exaggeration 
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Fig. 2. Adenomatous goiter. Sections stained with hematoxylin and eosin. a. Micro- 
follicular and macrofollicular“adenoma (X50). b. Microfollicular and macrofollicular 
adenoma with papillary infolding (110). c. Fetal adenoma showing microfollicles 
(115). d. Embryonal (trabecular) adenoma (X115). 
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of the normal thyroid lobulation. Occasionally, a patient may complain of 
slight discomfort as the thyroid is palpated. 

Lymphocytic thyroiditis is to be suspected in any euthyroid child with 
a firm irregular goiter, especially if study with a radioiodine tracer discloses 
a high uptake of I'*! by the thyroid. Unfortunately, the diagnosis can be 
established with certainty only by histologic study. Therefore, only those 
patients in whom the diagnosis was established by histologic study are in- 
cluded in this report. 

Three methods of treating lymphocytic thyroiditis have been recom- 
mended. These are i) surgical excision of the goiter (4), ii) the administra- 
tion of desiccated thyroid (5), and iii) roentgen-ray therapy (6). Each of 
the patients (with lymphocytic thyroiditis) in this study was treated by 
subtotal thyroidectomy. There were no operative deaths. Hypothyroidism, 
satisfactorily controlled with desiccated thyroid, occurred in 7 of the 8 
patients within four months after operation. We do not consider hypo- 
thyroidism a serious complication of surgical treatment, since it occurs as a 
consequence of the disease in many patients with thyroiditis. 

The decision to perform subtotal thyroidectomy on children suspected 
of having thyroiditis has been based on the fact that carcinoma of the 
thyroid cannot be excluded in any given patient except by histologic study 
of an adequate biopsy specimen. Biopsy of the thyroid with the aid of the 
Silverman needle has been recommended (5) but has not proved satis- 
factory in our experience. Lymphocytic infiltration is not infrequently 
observed in areas surrounding a primary carcinoma in the thyroid, and it 
is possible that needle biopsy of such an area could lead to an erroneous 
diagnosis of thyroiditis in a patient with carcinoma. 

Although we have had no experience in the treatment of lymphocytic 
thyroiditis in children with desiccated thyroid, experience gained among 
adults indicates that goiters do not always disappear after such treatment. 
As most children with lymphocytic thyroiditis have rather large goiters, 
we have also felt justified in urging subtotal thyroidectomy for cosmetic 
_ reasons. This operation adds little or no risk to that of surgical removal of 
enough thyroid tissue for histologic examination. 

In the light of present concern about ionizing irradiation and its possible 
role (7) in the production of carcinoma of the thyroid gland in children, 
roentgen-ray therapy does not appear to be justified. 

Pathologic examination in the 8 cases established the diagnosis of diffuse 
lymphocytic thyroiditis. On gross inspection the glands appeared to be 
moderately enlarged bilaterally. They were firm in consistency, and showed 
prominent lobulation and trabeculation on the cut surface. There was no 
adenoma in this group of patients. Histologically there was extensive 
lymphocytic and plasma-cell infiltration, both interfollicular and intra- 
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Fig. 3. Lymphocytic thyroiditis showing small follicles poor in colloid with asso- 
~ ciated lymphocytic and plasma cell infiltration (hematoxylin and eosin; 125). 


lobular (Fig. 3). Well-formed germinal centers were commonly present. 
Persisting follicles were of small size with lumens almost empty of colloid 
or containing macrophages. Oxyphilic epithelium was not observed in this 
series. In several cases, marked papillary infolding was noted. Fibrosis was 
‘not a prominent feature. 


GOITROUS CRETINISM 


In the United States cretinism associated with goiter exists as a rare 
familial disease. In patients with this disease the thyroid glands are un- 
able to synthesize thyroid hormone but the particular defect in synthesis 
differs in different families. The thyroid usually begins to enlarge in infancy 
or early childhood, frequently becomes nodular and may reach enormous 
size by the time the child attains adolescence. Five children varying in 
age from 8 months to 14 years have been observed at the Mayo Clinic 
because of large nodular goiters associated with cretinism (Fig. 1). These 
patients represent all of the juvenile cretins with adenomatous goiter seen 
here, although there may be others in whom goiters have failed to develop 
because of adequate thyroid medication. There was considerable variation 
in the stigmata of cretinism, depending upon the age of the patient at the 
time treatment with thyroid hormone was started, the amount of hormone 
given, and perhaps the severity of the defect in synthesis of the hormone. 

Each of the 5 patients underwent subtotal thyroidectomy. In 2 of these 
the operation was performed after several years of observation. Another 
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patient had had two previous operations for nodular goiter, and still an- 
other experienced recurrence of the goiter, which was removed six years 
after the first operation. 

The treatment of goitrous cretins consists of the administration of 
adequate amounts of desiccated thyroid, in addition to surgical treatment 
for the goiter when indicated. 

The surgically resected thyroid tissue or histologic sections were available 
for study in only 4 of the 5 goitrous cretins. Examination of the specimens 
in 2 cases disclosed moderate enlargement of the thyroid gland in which 
were seen, on the cut surface, multiple nodules that measured up to 3 em. 
in diameter; the nodules were present in both lobes (Fig. 4a). Histologically 
the pattern of the nodules was either that of solid or trabecular (em- 
bryonal) adenoma or that of fetal adenoma (Fig.*4b), the former pre- 
dominating. The intervening thyroid parenchyma was abnormal, con- 
taining small acini with little colloid formation; there was rather marked 
irregularity of nuclear size, suggestive of a degenerative process. In 1 
case the intralobular and interfollicular connective tissue was increased in 
amount. In 2 cases the surgically removed specimen consisted mainly of 
fetal adenomas, and little or no parenchymal tissue was available for 
study. 

CONGENITAL GOITER 


Congenital goiter or diffuse symmetrical enlargement of the thyroid 
gland at the time of birth is seen rarely in the United States. In most 
instances the cause is unknown but the condition has been noted in infants 
born of mothers treated with antithyroid drugs (8) or iodides during the 
last trimester of pregnancy. Symptoms produced by congenital goiter are 
those of pressure on contiguous structures (4). 

Congenital goiter has been recognized in only 3 patients (2 boys and 1 
girl) at the Mayo Clinic (Fig. 1). All 3 were born of mothers who had been 
taking large doses of iodides. The goiters were described as being rather 
firm and nodular. One of the infants when examined at 2 years of age 

_manifested evidence of mental retardation and cerebral palsy, but noevi- 
dence of thyroid dysfunction. A second patient was apparently well at 20 
years of age, according to a report received from his grandmother. The 
third patient has not been traced. 

Two of the patients were treated with iodides, and the third received 
desiccated thyroid. j 


CARCINOMA OF THE THYROID GLAND 


Forty-six children 14 years of age or younger who had carcinoma of the 
thyroid gland were seen at the Mayo Clinic in the years 1908 through 
1955 (Fig. 1). Thirteen were boys and 33 were girls. Our experience with 
this disease has been the subject of a recent report (9). , 
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Fic. 4. Goitrous cretinism. a. Mounted microscopic section through both lobes of the 
thyroid showing multiple adenomas (X13). b. Section through margin of one of adeno- 
mas shown in a (hematoxylin and eosin; 140). 


In every instance, attention was first directed to the disease by the find- 
ing of an enlarged, nontender cervical lymph node or a swelling in the 
thyroid. Enlargement of one or more cervical lymph nodes was the present- 
ing complaint in 36 of the 46 patients. Four of the 36 were noted at the 
time of the original examination to have bilateral enlargement of cervical 
lymph nodes due to metastasis. Of clinical importance is the fact that all 
except 3 of the 36 patients with metastasis to cervical lymph nodes had 
palpable abnormalities of the thyroid at the time of the original examina- 
tion. When it is pointed out that the remaining 10 patients of the 46 were 
prompted to see a physician because of a mass in the thyroid, it becomes 
evident that 43 of the 46 patients had palpable abnormalities of the thyroid 
gland. 
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In most instances, firm, nodular or irregular nontender masses were 
palpated. Occasionally, the gland was asymmetrical or diffusely enlarged. 
Two patients complained of mild respiratory obstruction and 1 complained 
of hoarseness. : 

The common type of carcinoma arising in the thyroid gland of children 
is slow-growing papillary and follicular adenocarcinoma, which occurred 
in 41 of our 46 patients. Histologically, the tumor may be predominantly 
papillary (Fig. 5a) or largely follicular in structure (Fig. 5b), or it may 
exhibit varying degrees of admixture of the two types. In spite of their 
relatively benign histologic appearance these tumors metastasize to 
regional lymph nodes early in the course of their development. Less 
frequently and usually much later, they metastasize to the lungs and 
occasionally to bones or other structures. 

The other histologic type of carcinoma seen in children in this series 
was the solid or solid and follicular carcinoma. These circumscribed or en- 
capsulated carcinomas are frequently referred to as malignant adenomas 
(Fig. 5c). 

The treatment of carcinoma of the thyroid gland in children is surgical 
in most cases, although radioiodine and roentgen-ray or radium therapy 
may be of value in some instances. 

Seven deaths are known to have occurred in this group. The only infant 
in the series died of respiratory obstruction soon after operation. The 
remaining 6 patients died, presumably of carcinoma of the thyroid, 
twenty-one, twenty, eighteen, eleven, seven and one year after the diagno- 
sis was established. The survival rates are listed in Table 4. 


COMMENT 


Our experience indicates that there has been a definite change in the 
incidence of diseases that produce nodular enlargement of the thyroid 
gland of children. Patients with nodular goiter due to goitrous cretinism 
and those with congenital goiter are included in this study only for com- 
pleteness. Goiters due to these conditions are rare and usually present no 
problem in diagnosis. Teratomas arising in the thyroid may produce 
nodular enlargement of the thyroid, but we have not observed a child 
with this condition. 

The number of children seen in our practice because of carcinoma of the 
thyroid and lymphocytic thyroiditis has definitely increased, whereas the 
number seen because of adenomatous goiter has decreased (Fig. 1). 

In recent years lymphocytic thyroiditis has taken a prominent place 
among the diseases that produce nodular goiter. Although suspected in 1 
child in 1924, lymphocytic thyroiditis was not definitely diagnosed in a 
child seen at the Mayo Clinic until 1937. The cause forthe increased 
number of children being seen with thyroiditis is not known; it seems un- 
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Fig. 5. Carcinoma of the thyroid gland in children. Sections stained with hematoxylin 
and eosin (110). a. Papillary adenocarcinoma. b. Follicular adenocarcinoma. c. Solid 
carcinoma. 


likely that the increase could be attributable to frequent failure to detect 
this type of goiter in the years prior to 1937, since it long has been the 
practice here to obtain biopsy material from any child with a firm nodular 
or irregular goiter, if at all possible to do so. There were 34 children with 
adenomatous goiter who did not have biopsy (Fig. 1), all of whom were 
seen before 1936. In only 1 of these children, namely the previously men- 
tioned one who was seen in 1924, was the recorded clinical description of 
the thyroid compatible with a possible diagnosis of thyroiditis. 
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The fact that fewer children with adenomatous goiters.are being seen 
here is almost certainly due, at least in part, to the widespread use of 
iodized salt (10). Other factors may be important but the fact that we 
have continued to see children with nodular goiters of other types tends 
to exclude the possibility of patient selection. 

The relatively increased incidence of carcinoma of the thyroid gland 
noted in this series is in accord with observations made by others. It has 
been suggested that the increased incidence of the disease may be related 
to previous roentgen-ray or radium irradiation (7) administered to infants 
and children for a variety of diseases about the nasopharynx, neck and 
thorax. The known carcinogenic effect of ionizing irradiation under certain 


TABLE 4. CARCINOMA OF THE THYROID GLAND IN CHILDREN: SURVIVAL DATA* 


Patients Lived beyond indicated period 
Period Per cent 
(yrs.)t Total Traced Number of traced 
patients 
3 32 31 30 96.8 
5 24 22 21 95.5 
10 18 15 13 86.7 
15 14 12 10 : 83.3 
20 8 5 3 60.0 


* Inquiry as of January 1, 1955. 
t The 3-year group includes only patients treated before 1952, the 5-year group only 


patients treated before 1950, the 10-year group only patients treated before 1945, and 
so forth. Hospital deaths are excluded in the calculation of survival rates. 


circumstances makes this an attractive suggestion, but proof of its im- 
portance is lacking. Many patients with carcinoma of the thyroid give 
histories of having had irradiation during the years preceding discovery 
of the carcinoma. On the other hand, not all patients give such a history. 
Furthermore, previous irradiation could not explain the presence of 
carcinoma noted at the time of birth, nor would it seem logical as an 
explanation of the difference in sex distribution. 

Although it is impossible to establish true rates of incidence of disease 
from a study of this type, since many of the patients are referred to the 
clinic after the diagnosis has been established, it is interesting to note the 
change in the percentage of children with carcinoma as compared with 
all children with nodular goiter seen at the clinic during the yéars 1908 
through 1955 (Table 5). Thus, during this period of forty-eight years, car- 
cinoma of the thyroid was the cause of nodular goiter in 35.4 per cent of 
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all the children with nodular goiter. Early in this period, namely in the 
years 1908 through 1919, carcinoma accounted for only 4.5 per cent of the 
nodular goiters, but in succeeding years adenomatous goiter decreased and 
carcinoma increased so that in the latter part of the period, namely in the 
years 1950 through 1955, carcinoma accounted for 70 per cent of the chil- 
dren with nodular goiter; this occurred in spite of the fact that the number 
of patients with thyroiditis increased. Again we wish to point out that these 
figures do not represent the true incidence of nodular goiter in children. 
This is best demonstrated by the fact that two thirds of the children seen 
during the period 1950 through 1955 were referred to the clinic after the 
diagnosis of carcinoma of the thyroid had been established by biopsy. In 
contrast, during the years 1940 through 1949, in only 4 of the 11 patients 
was the diagnosis established before they arrived at the clinic. Such selec- 
tion of patients tends to give an erroneous impression as to the true 
incidence of carcinoma. Nonetheless, at the present time about 3 out of 4 
children with nodular goiter seen at the Mayo Clinic have carcinoma of the 
thyroid. 


TABLE 5. NODULAR ENLARGEMENT OF THE THYROID GLAND IN INFANTS AND CHILDREN: 
DISTRIBUTION OF PATIENTS ACCORDING TO NATURE OF LESION AND YEAR OF DIAGNOSIS 


Patients with benign nodular goiter | All patients with 
nodular goiter 
Period | Adenom- Ly — Goitrous Con- Carcinoma of 
atous re cretin- | genital | Total thyroid 
goiter thyroid- ism goiter Total a 
itis Number | Per cent 
1908— 18 3 21 22 1 4.5 
1919 
1920- 32 32 35 3 8.6 
1929 
1930- 10 i — 2 13 23 10 43.5 
1939 
1940- 4 3 2 —_— 9 20 11 55.0 
1949 
1950- 4 4 on 1 9 | 30 | 21 | 70.0 
1955 
Total | | 84 [130 | 46 | 35.4 


hy 


1594 HAYLES, KENNEDY, WOOLNER AND BLACK Volume 16 


SUMMARY AND CONCLUSIONS 


Of 130 children with nodular enlargement of the thyroid gland examined. 
at the Mayo Clinic during the years 1908 through 1955, 68 had adenom- 
atous goiter, 46 had carcinoma,’ 8 had lymphocytic thyroiditis, 5 had 
goitrous cretinism and 3 had congenital goiter. Thus carcinoma accounted 
for 35.4 per cent of the patients with nodular goiter. Of greater interest 
than the percentage of children with carcinoma is the fact that carcinoma 
and thyroiditis have been seen with much greater frequency during recent 
years, whereas adenomatous goiter has been seen less frequently. Thus 
carcinoma of the thyroid was observed in only 1 child during the years 
1908 through 1919 and accounted for only 4.5 per cent of the cases of 
nodular goiter in children. During the period 1950 through 1955, however, 
carcinoma was present in 70 per cent of the children with nodular goiter. 

Since the nature of the disease that is producing nodular enlargement of 
the thyroid gland in a child cannot, in most instances, be determined 
except by histologic study, we prefer surgical treatment, not only to obtain 
a biopsy specimen but also for removal of the goiter. At present we advise 
surgical treatment for all children with nodular goiter except those with 
the congenital type, and we advise careful observation of these patients to 
see that the goiter disappears with medical management. 
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BIOLOGIC ACTIVITY OF PORK AND BEEF 
THYROID PREPARATIONS* 


NEIL R. STASILLI anp ROBERT L. KROC 


Warner-Chilcott Research Laboratories, Morris Plains, New Jersey 


HE United States Pharmacopeia description of Thyroid has remained 

essentially unchanged since the Ninth Revision became effective in 
1916. According to the recent Fifteenth Revision, U.S.P. Thyroid is ‘‘ob- 
tained from domesticated animals that are used for food by man” and is 
standardized as containing “‘not less than 0.17 per cent and not more,than 
0.23 per cent of iodine (I) in thyroid combination. .. .”’ It is also stated 
that ‘‘A desiccated thyroid of a higher iodine content may be brought to 
this standard by admixture with a desiccated thyroid of a lower iodine con- 
tent or with lactose” and other diluents. According to this description, the 
fresh or processed glands of swine, cattle or sheep might be used alterna- 
tively or blended together to meet the U.S.P. requirements. 

Actually, swine thyroids are the glands most commonly processed 
commercially in the United States (1) because of their higher iodine con- 
tent, greater ease of removal from the carcass, and handling characteristics 
in desiccation or extraction procedures as compared with bovine glands. 
The supply of pork thyroids may fluctuate considerably, however, depend- 
ing upon normal seasonal variations and, particularly, economic condi- 
tions. In other countries or regions of the world, cattle (or sheep) raised in 
larger numbers may be the most practical source of the glands. For these 
reasons it was desirable to compare the biologic activities of beef and 
pork thyroid preparations, foreign and domestic. The evidence presented 
here demonstrates a significant difference in activity in the rat between 
these two sources when administered on any common basis of dosage. 


MATERIALS AND METHODS 


Antigoitrogenic assay 

In each assay, female albino rats weighing 160-190 Gm. at the start, were grouped 
and given the assay diets and plain tap water without restriction according to the fol- 
lowing design: 


* Presented at the Annual Meeting of the American Goiter Association, Chicago, 
Illinois, May 3-5, 1956. 

This article will be included in the bound volume of the 1956 ‘Transactions of the 
American Goiter Association” published by Charles C Thomas, Publisher, which will be 
available early in 1957. aes 
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16 rats: powdered Rockland stock diet containing a low dosage of Standard (8,) 
and 0.3 per cent thiouracil. 
16 rats: powdered stock diet containing a high dosage of Standard (S2.=1.5XS8,) 
and 0.3 per cent thiouracil. 
16 rats: powdered stock diet containing a low dosage of Unknown (Uj) and 0.3 per 
cent thiouracil. 
16 rats: powdered stock diet containing a high dosage of Unknown (U2=1.5X U;) 
and 0.3 per cent thiouracil. 
8 rats: plain powdered stock diet (normal controls). 
8 rats: powdered diet containing 0.3 per cent thiouracil (thiouracil controls). 


This unit design had to be replicated using higher dosage levels for the beef prepa- 
rations, i.e., U3, Us and Us, because these materials induced low responses at dosage 
levels equal to that of the standard. The weights of standard and unknown blended into 
the diet were based on the total iodine analysis of each preparation and dosages were 
calculated in terms of micrograms of thyroid total iodine per 100 grams of diet. 

Animals were housed (4 per cage) in quarters maintained at 74°+3° F., and no 
special care, other than replenishing each cage with water and the proper diet, was re- 
quired during the assay period. At the end of fourteen full days, the experimental and 
control groups were sacrificed. The thyroids were dissected, weighed to the nearest 0.1 
mg. and recorded as mg. of gland weight per 100 Gm. of body weight. 


Calorigenic assay 


The method employed was essentially the same as that previously reported by Kroc 
et al. (2). Two to three weeks before the basal metabolic rate (BMR) tests, ground Rock- 
land rat diet was started in male rats weighing 280-320 Gm. The daily five-hour after- 
noon feeding, nineteen-hour fasting schedule employed by Barker (3) was followed for 
the two-week to three-week conditioning period and for the succeeding five days when 
daily BMR tests were run. The rats were placed in metabolic chambers in the morning, 
thirty minvtes before oxygen consumption readings were made at ten-minute intervals, 
from sixteen hours to seventeen and a half hours after food was made unavailable in a 
specially designed cage. Twelve metabolism chambers were housed in a constant- 
temperature, forced-air circulation cabinet maintained at 29°+0.5° C. Closed-circuit 
units of the Benedict (4) type were used. The 4 lowest of 6 ten-minute O, consumption 
readings for each rat were averaged, corrected to standard temperature and pressure, 
and calculated on a body-weight basis, to obtain the “basal” rate for that day. The rates 
for the first two days were averaged to obtain the pre-treatment BMR level. Prepara- 
tions were administered orally (stomach tube) once daily for three days after the rats 
‘were removed from the chambers on the second to fourth days and before food was 
made available. The BMR on the fifth day—approximately seventy hours and twenty- 
two hours, respectively, after the first and last doses—was taken as the post-treatment 
rate for comparison with the pre-treatment BMR. 


Statistical methods 


The foregoing assays were planned to fulfill the requirements of either a “four-point 
or six-point balanced design.’”’ The completed assays were analyzable by the methods of 
Bliss and Marks (5), Irwin (6) and Bliss (7). Each assay was subjected to an analysis of 
variance from which the error term “‘s” for the degrees of freedom within groups was ob- 
tained. Least-squares analysis of dose-response for standard and unknown yielded a 
common slope ‘‘b.”” The index of precision (lambda, A, or s/b) was calculated for com- 
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parison between assays. All calculations were on the basis of log-dose versus linear ré- 
sponse. 

In the initial assay of each unknown, the dosage levels were based on the assumption 
that there was no difference in biologic potency per unit of thyroid total iodine; therefore, 
they were identical in most cases with the levels of the standard. However, with the beef 
preparations, repetition of the assays at higher dosage levels was necessary in order to 
induce responses similar to those observed for the standard. Thus, although the ‘“null- 
. hypothesis” was rejected on the basis of the initial assay of each beef preparation, the 
standard error of the potency ratio was larger than average, due to the discrepancy in 
the mean responses for standard and unknown. The second assay at higher dosage levels 
for the unknowns reduced the mean differences and consequently the standard error of 
the potency estimate was also reduced to the expected level. 


Preparations 


All of the 11 thyroglobulin samples listed in Table 1 were made by the same proce- 
dure, but those of foreign origin were from glands collected and processed in Argentina. 
The thyroglobulin extracts were prepared by saline extraction and centrifugation and 
filtration to remove cells, connective tissue and most of the fat. Proteins were then pre- 
cipitated from the supernatant solution by heating and acidification. Finally, adsorbed 
fats and combined lipids were removed by repeated solvent extraction of the precipitate, 
which was then dried, ground and sieved to a fine powder. 

One of the 3 desiccated beef thyroid preparations, No. 6249, was of the same foreign 
origin as the beef thyroglobulins. The other 2 were domestic preparations purchased 
for this study. Preparation No. 87104 was an experimental lot' with an iodine content 
of 0.44 per cent which, when corrected for residual lipid content, approximated 0.54 per 
cent. With this correction, all of the preparations may be compared for their total and 
“thyroxine” iodine contents, because analyses for residual moisture and lipids (alcohol 
extractives) showed these factors to be uniformly low (less than 5 per cent and 2.6 per 
cent respectively). 

Beef thyroid No. N2602 was a marketed product and was obtained from a local phar- 
macy. According to descriptive literature, it was prepared by a low-temperature desic- 
cation and lipid extraction process, and was labelled as a “bovine thyroid preparation, 
containing organically bound iodine equivalent to U.S.P. thyroid.’”’ Whereas the iodine 
analysis of 0.56 per cent shown in the table is based on a sample freed from diluents, the 
tablets on an ‘‘as is’’ basis assayed 0.20 per cent iodine as indicated by the label. All the 
other preparations were in the form of concentrates without added diluents. 

Two reference standard pork thyroglobulins were used in the course of these bio- 
assays. No. 06985 was employed in later tests when the supply of No. 5640 was nearly 
exhausted after many years of use. However, prior to the adoption of the new standard, 
complete antigoitrogenic and calorigenic assays showed that it possessed standard ac- 
tivity. 

RESULTS AND DISCUSSION 


Results of antigoitrogenic assay of the 2 standard pork thyroglobulins versus 
6 different beef preparations are listed in Table 2. Values for the unknowns 
ranged from 40 to 63 per cent of the standard per unit of total iodine 


1 Obtained through the courtesy of Dr. David Klein, Wilson Laboratories, Chicago, 
Ill. 
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= TABLE 1. CHEMICAL ANALYSES OF PREPARATIONS USED 
Ratio, 
Total* “Thyroxinet 
Preparations iodine iodine” thyroxine I 
Standard pork thyroglobulins: 
S 45640 0.84 0.30 0.36 
S #06985 0.86 0.28 0.33 
Beef thyroglobulins: 
Foreign #6223 0.62 0.21 0.34 
Foreign #288 0.62 0.22 0.35 
Beef desiccated thyroid: | 
Foreign #6249 0.45 0.17 0.38 
Domestic 4N2606f 0.56 0.17 0.30 
Domestic #87104 0.44 0.14 ; 0.32 
Foreign pork thyroglobulins: 
#5707 0.99 0.36 0.36 
#6236 0.98 0.33 0.34 
#284 0.88 0.32 0.36 
#7401 0.93 0.39 0.41 
Domestic pork thyroglobulins: 
#11064 0.82 0.28 0.34 
#15164 0.85 0.27 0.32 
#19924 0.84 0.29 0.35 
#12495 0.87 0.33 0.38 
#19785 0.85 0.28 0.33 


* 
t Analytical method of Blau (1935). 
t A commercial preparation: analyses based on sample freed from diluents. 


dosage. The difference in each assay was subjected to ‘“‘Student’s ¢-test”’ 
~ and all were highly significant at the 99 per cent confidence limit, P <0.01. 
Instead of depicting the observed means (Table 2), the expected responses 
at each of the two dosage levels of standard and unknown were calculated 
from the regression equations and combined slope for each assay. The two 
sets of points for each assay were connected with straight lines. Thus, 
Figure 1 shows paired parallel lines with corresponding numbers for each 
self-contained assay, and the potency ratio may be estimated by noting 
the dosages required for any level of response. 

One of the beef preparations, No. 87104, was assayed calorigenically 
according to a balanced design (Fig. 3, Table 4). As observed in the goiter 
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TABLE 2. ANTIGOITROGENIC ASSAYS OF STANDARD (S) PORK THYROGLOBULINS VERSUS 
FOREIGN AND DOMESTIC BEEF THRYOID PREPARATIONS (U) 
(16 rats at each of two dosage levels) 


Relative P=0.95 
Dos- potency 
Preparations age* Responset | (—)b 8 Lambda Range ef of 
known potency error 
Pork thyroglobulin 8, #5640 45.0 | 14.34+1.4f 


67.5 | 8.0+1.3 
41.2 4.942 0.120 45% 39-52% 87-115% 


Beef thyroglobulin, foreign, #6223 101.3 | 15.1+1.9 
151.9 6.9+0.6 


Pork thyroglobulin 8, #5640 45.0 | 16.8+1.4 
67.5 | 9.141.2 
41.7 5.358 0.128 63% 55-72% 87-115% 


Beef thyroglobulin, foreign, #288 67.5 | 17.441.4 
101.3 | 10.4+1.3 


Pork thyroglobulin S, #5640 45.0 | 19.34+1.4 
67.5 | 12.841.6 
28.1 5.289 0.186 46% 37-57% 81-124% 


Beef, desiccated, domestic, #N2606 91.1 | 18.64+1.0 
136.6 | 15.24+1.4 


Pork thyroglobulin 8, #06985 55.0 | 15.44+1.4 
43.7 4.340 0.099 40% 36-45% 89-112% 


Beef, desiccated, foreign, #6249 
5.9+0.2 


82 

23.8 | 13.54+1.3 
85.6 

50 


14.5+1.1 


Pork thyroglobulin S, #06985 
75.0 §.4+0.5 


44.7 3.450 0.077 42% 39+46% 92-109% 


~ Beef, desiccated, domestic, #87104 118.9 | 13.1+1.0 
178.4 | 6.5+0.6 


* Micrograms thyroid iodine per 100 grams of diet for fourteen days. 
+ Average thyroid weight: mg./100 Gm. body weight. 
¢ Standard error of the mean. 


prevention assay, this material was about 40 per cent as active as the 
pork reference standard. Although this difference was highly significant 
(P <0.01), it should be noted that the error of this assay approximated 
minus 33 per cent to plus 50 per cent of the potency estimate. By contrast, 
the precision observed in our antigoitrogenic assays in general was about 
+15 per cent for a given potency estimate (see “Limits of error,” Tables 
2 and 3) when approximately the same number of rats were used in either 
assay. Three of the remaining beef preparations were also tested calorigen- 
ically at one or more dosage levels (Table 4). Foreign preparations No. 
6223 and No. 6249, tested at one and two dosage levels respectively, were 
not significantly less potent (P>0.05) than standard, even though the 
results indicated the possibility of lower potency for these materials. The 
domestic preparations (No. N2606 and No. 87104), however, were each 
significantly less potent (P <0.01) than the standard pork thyroglobulins. 


| | 
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}9°/100 gm. 
Fig. 1. Antigoitrogenic assays of standard pork thyroglobulins versus foreign and 


domestic beef thyroid preparations. The dose-response curves were calculated from the 
assays listed in Table 2. 
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Fig. 2. Antigoitrogenic assays of standard (S-1, No. 5640 and S-2, No. 06985) pork 
thyroglobulins versus foreign and domestic pork thyroglobulin preparations. The dose- 
response curves were calculated from the assays listed in Table 3. 
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TABLE 3. ANTIGOITROGENIC ASSAYS OF STANDARD (8S) PORK THYROGLOBULINS VERSUS 
FOREIGN AND DOMESTIC PORK THYROGLOBULIN PREPARATIONS (U) 
(16 rats at each of two dosage levels per preparation) 


P=0.95 


(—)b Lambda Range of | Limits of 
potency 


Preparations 


Pork thyroglobulin 8, #5640 


rs 
HH 


83-116% 


Pork thyroglobulin, foreign, #5707 


Se 


Pork thyroglobulin 8, #5640 


Pork thyroglobulin, foreign, #6236 


Se 


Pork thyroglobulin S, 45640 


Se 


87-115% 
Pork thyroglobulin, foreign, #284 . 


Se 


ow 


Pork thyroglobulin S, #06985 


aS 


Pork thyroglobulin, foreign, #7401 


HH | HH HH] HH HHI] HH HH 


Pork thyroglobulin 8, #5640 


90-147% 78-128% 


Pork thyroglobulin, domestic, #11064 


wo 


Pork thyroglobulin 8, #5640. 


S& 


82-12% 


BS | 


Pork thyroglobulin, domestic, #15164 


Pork thyroglobulin S, 45640 


89-119% 
Pork thyroglobulin, domestic, #19924 


—— 


oto | 


Pork thyrogiobulin S, #5640 


HH HHI] HH HHI] HH HH] HH 


York thyroglobulin 8, #06985 


Pork thyroglobulin 8, 406985 


on 


Pork thyroglobulin, domestic, #12495 


Pork thyroglobulin 8, #06985 


Pork thyroglobulin, domestic, #19785 


HH HEH | HH 
Pe 


When the data of the foregoing antigoitrogenic and BMR assays were 
calculated in terms of ‘‘thyroxine’’ iodine, the relative potencies of beef 
preparations were nearly identical to those listed in Table 2. This was 
expected because of the close similarity of the “thyroxine” iodine to total 
iodine ratios for the preparations from both species (Table 1). Roche and 


| | Relative | 
Dosage*| Responset 
i 1.1 
34.9 | 4.763 | 0.136 98% 85-118% 
1.3 
| 
a 36.6 | 3.799 | 0.104 97% 86-110% | 89-113% “a 
0.8 
7 1.0 | : 
1.4 
1.2 
44.9 | 4.210 | 0.094 89% 79-100% | 89-112% x 
0.8 
1.1 
; 23.8 | 4.606 | 0.193 | 115% i 
32.7 | 4.660 | 0.143 74% 61-90% r | 
| 
86-116% 
41.2 | 4.970 | 0.121 86% 74-100% | 86-116% 2a 
45.0 | -4.720 | 0.105 | 107% 95-120% | 89-112% é 
: 58.3 | 4.510 | 0.077 97% 89-106% | .92-109% ig 
* Micrograms of thyroid iodine per 100 Gm. of diet for 14 days. . 
+ Average thyroid weight—mg./100 Gm. of body wt. ; 
t Standard error of the mean. ; 
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Michel (8), using a different method of analysis, reported similar ratios for 
normal mammalian thyroids of many species. 

Table 3 and Figure 2 show the results of 10 antigoitrogenic assays of 
foreign and domestic pork thyroglobulins versus our standard pork prepara- 
tiens. From inspection of the relative potency and confidence limit columns 
of Table 3 it may be seen that all but 2 of the preparations had standard 
activity per unit of total or ‘‘thyroxine-iodine” content. The 2 which 


ud 
“3 

z ¥=26.2LOGX -296 

WwW 

Dog STANDARD 06985, 

RATS/DOSAGE LEVEL. 
DOMESTIC, DESICCATED 
= 50 BEEF *87104, I2 RATS 
ue PER DOSAGE LEVEL. 
<2 

$= 9. 

A= 0.349 

16 XS/XU* 38 % (26-56%, p =0.95) 
14 4 

12 


225 45.0 90.0 180.0 (LOG SCALE) 
ug. THYROID TOTAL IODINE /I00 am. B. WT/DAY FOR 3 DAYS 


Fia. 3. Calorigenic assay of standard pork thyroglobulin versus domestic, desiccated 
beef thyroid given orally by gavage. The combined assay slope was used to calculate 
the regression equations shown. 


differed significantly were each less potent than the standard. Thus, for 
No. 284 the difference was significant at the 95 per cent but not at the 99 
per cent confidence limit (P<0.05>0.01); for No. 15164 the difference 
was significant at the higher confidence level (P <0.01). However, the. 
relative potencies of these 2 preparations (84 and 74 per cent of standard, 
respectively) were above the potencies observed for the 5 beef materials. 
Four of these assayed 40-46 per cent and 1 assayed 63 per cent of the 
standard, as described earlier in this communication. These results indicate 
the value of routine bioassays of thyroid preparations against a standard 
of similar nature (2), regardless of the species used as a source of glands, in 
order to detect unsuspected variations in potency. 

The goiter-prevention assay method of Dempsey and Astwood (9) has been 
used extensively, and primarily for exploring the activities of parenterally 
administered compounds. Relatively few studies—e.g., those. of Monroe 
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TABLE 4. CALORIGENIC ASSAYS OF STANDARD PORK THYROGLOBULINS VERSUS FOREIGN 
AND DOMESTIC BEEF THYROID PREPARATIONS 


Relative P=0.95 


No. Dos- potency 
Preparations of age* Response f of un- | Range of | Limits of 
rats known | potency error 


Standard No. 5640 16 90.0 | 21.6+2.3 — _ 
Foreign thyroglobulin | 16 90.0 | 19.34+1.7 — 
No. 6223 


Standard No. 5640 | 32 | 90.0| 20. 
32 | 270.0 
48% | 37-62% | 77-129% 


Domestic desiccated, 12 54.0 
No. N2606 34 | 162.0 
33 


Standard No. 06985 18 90.0 | 16.9+2.6 
3 18 | 270.0 | 21.8+2.0 
62% 37-105%| 60-169% 
Foreign desiccated, 18 90.0 | 6.9+1.4 
No. 6249 18 2.7+2.9 


Standard No. 06985 12 22.5 | 15.9+2.6 
12 45.0 | 25.8+3.0 
12 90.0 | 32.5+3.2 


38% 26-56% | 68-147% 


Domestic desiccated, 12 45.0 | 15.74+2.6 
No. 87104 12 90.0 | 18.6+1.4 
12 180.0 7+2.6 


* Micrograms thyroid iodine per 100 grams body wt. per day, for 3 days, by gavage. 
t Average percentile increase in BMR+S.E. for observations recorded approximately 


24 hours after the last dose. 


and Turner (10), Herrold et al. (11) and Ferguson and Warson (12)—have 
involved oral administration by blending the relatively insoluble com- 
pounds or thyroid preparations in the diet. The latter method has the ad- 
vantage of convenience and practicality over parenteral injections or oral 
gavage. Ferguson and Warson (12) using the goiter-prevention method for 
_ assaying thyroidal materials (including “dried” thyroid) in the diet, re- 
ported a value of 0.2 as the index of precision for calculation of the mini- 
mum statistical error of their relative potency estimates. Our average 
lambda, (s/b) for the 15 assays in this report was 0.12 (Tables 2 and 3; 
Figs. 1 and 2). Our highest individual estimate of precision was less than 


| 
| | | | 
9.8+1.3 
16.5+1.4 
31.9+1.6 
| | | 
| 
| 4 
| | 
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0.2. It is evident, therefore, that under actual working conditions the 
method followed here attains a relatively high degree of precision. The 
task of comparing results between laboratories would be greatly facilitated 
by a simplified, standardized procedure of antigoitrogenic assay (including 
standard methods of statistical design and analysis), such as those we have 
reported. 

The standardized goiter-prevention method which we employed demon- 
strated that the lower potency of the beef preparations was independent 
of total iodine, “‘thyroxine-iodine,”’ methods of processing and geographic 
origin. The question arises as to whether variations in the amounts of 
3,5,3’-triiodothyronine and other active compounds may account for the 
difference in potency. To our knowledge, there has not been sufficient 
quantitation of the compounds in these two species to explain the potency 
difference. Regardless of the ultimate explanation, it is apparent that beef 
preparations diluted to conform with U.S.P. specifications for total iodine 
or with the British Pharmacopeia for “iodine in thyroxine. combination”’ 
would still exhibit (in the rat) only half the activity of the standard pork 
preparations diluted to the same respective iodine concentrations. Inde- 
pendently, and during the course of these experiments, Howland (13) ob- 
served that hypothyroid patients required dosages in the ratio of 2 or 3 
to 1 for an experimental beef thyroid preparation and a pork thyroglobulin 
product, respectively. Both preparations were of U.S.P. total iodine con- 
tent. That species variation may exist was indicated in 1935 by Thompson 
et al. (14), who compared maintenance doses in the same myxedematous 
patient and found that certain lots of sheep and beef thyroid had less effect 
than a lot of hog thyroid in doses containing the same total amounts of io- 
dine. However, two years earlier, in studies on 2 patients with myxedema, 
Thompson et al. (15) compared a specific lot of sheep thyroid (Wilson) con- 
taining 0.056 per cent iodine with commercial hog thyroid (Wilson) contain- 
ing 0.23 per cent iodine and found that they had approximately equal effects 
on the basal metabolism, when considered on the basis of equivalent total 
_ iodine content. Parkes’ data (16) showed that pig thyroids were more ac- 
tive than those of the ox, sheep or horse per unit amount of total or “thy- 
roxine iodine’ by the Xenopus tadpole test. Further clinical studies with 
well standardized preparations are necessary in order to obtain a defini- 
tive clinical assay of products of both species. It is also apparent that ani- 
mal and clinical experiments with thyroid preparations from other species 
are desirable. 

SUMMARY , 


Antigoitrogenic assays and supporting calorigenic tests have consistently 
shown significantly lower potencies (P <0.01) for preparations processed 
from cattle thyroids than those made from swine thyroids. 
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Regardless of geographic origin or method of preparation, 4 of 5 beef 
preparations showed 40 to 46 per cent and 1 showed 63 per cent of the 
potency of pork thyroglobulin reference standards on the basis of either 
total or “thyroxine” iodine. It is evident that if these beef preparations 
were diluted to meet U.S.P. or B.P. specifications for thyroid, they would 
still exhibit only half the biologic potency of pork preparations comparably 
diluted. 

Kight of the 10 pork preparations assayed were not significantly differ- 
ent from the standard. Two were significantly lower in potency—one, 74 
per cent (P <0.01), and the other 84 per cent (P <0.05,>0.01). These 
observations demonstrate the importance of biologic standardization of 
thyroid preparations. 

Quantitative biochemical characterization of thyroid preparations from 
swine and cattle would be desirable and might provide evidence to account 
for the potency differences. The thyroids of other species such as sheep also 
should be investigated for their biochemical and biologic properties. 

This study demonstrates the usefulness of a statistically designed bio- 
assay method, such as the antigoitrogenic method described, for assessing 
the activity of experimental and commercial thyroid products. 
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SPINAL CORD LESION WITH HYPOGONADISM 
AND GYNECOMASTIA; CHROMOSOMAL SEX 


KAREL PLANANSKY, M.D., SAMUEL PILLAR, M.D. AND 
GUSTAV SELBACH, M.D. 
Veterans Administration Hospital, Canandaigua, N. Y. 


ESTICULAR atrophy accompanied by hypogonadism and at times 

by gynecomastia, has been observed to develop following traumatic 
transection of the spinal cord. Detailed reports, some featuring hormonal 
assays and testicular biopsies, have been published previously (1-6). The 
possibility of a neurogenic cause of the hypogonadal syndrome in such cases 
has been suggested (1, 3, 4). Hypogonadism has been seen occasionally in 
cases of degenerative disease of the central nervous system (7-9) and here, 
too, a neurogenic mechanism has been mentioned, although adequate 
information is not furnished in most of these reports. It is the purpose of 
this report to present a case of hypogonadism accompanied by gynecomas- 
tia in a man with a diffuse lesion of the central nervous system, including 
some of the hormonal and histologic studies which might help in elucidat- 
ing the pathogenesis. Furthermore, an attempt has been made to determine 
the chromosomal sex, in view of the intersex hypotheses of gynecomastia. 


CASE HISTORY 


The patient was a 36-year-old veteran of Polish parentage. Nothing could be learned 
about the parents’ families except that they lived in adjacent villages in the old coun- 
try. Consanguinity was denied. 

He was physically and mentally well until the age of about 23. He enlisted in the 
Army and was accepted as a medical student under the ASTP program. He began ex- 
periencing unexplained tremors and weakness in the right leg at age 23. At the onset, 
because of indefinite symptoms and signs, the diagnosis was conversion reaction. Six 
months later, he was admitted to a State hospital because of peculiar and impulsive be- 
havior. Soon he showed signs of marked psychotic regression and was given a course of 
electroshock therapy. After eighteen months’ stay in the State hospital, he was trans- 
ferred to the VA Hospital, Canandaigua, N. Y. (1947) with a diagnosis of dementia 
praecox, catatonic type. This diagnosis corresponded well with the patient’s behavior at 
the time. 

On physical examination, left pes cavus was discovered; otherwise, physical and neu- 
rologic findings were negative. The patient’s condition deteriorated rapidly, and within 
a short time (1948) he was confined to a wheelchair and was incontinent of urine and 
feces. He manifested marked ataxia and spasticity of the lower extremities, scissor gait, 
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sustained bilateral clonus, and bilateral Babinski and Hoffman signs. It was felt that in 
the differential diagnosis Friedreich’s ataxia, familial spastic paraplegia, and multiple 
sclerosis should be considered. The mental deterioration was thought to be an expres- 
sion of the organic pathologic condition. From 1952 on, the patient has been apathetic, 
inarticulate and has required maximum nursing care. In 1953 marked ataxia of the upper 
extremities was noted and contractures of the lower extremities became intractable. 
Neurologic findings have since been reviewed, and advanced multiple sclerosis is now 
considered the most likely diagnosis. 

Shortly after the development of the patient’s neurologic symptoms, enlargement 
and fullness of the right breast was noted. 

In March 1954 a biopsy specimen was taken from the left testis. (Both testes were 
small, but the left one appeared to be definitely atrophic.) Biopsy specimens from the 
right breast and the skin were obtained in June 1954. Hormonal assays were carried out 


at that time. 


Laboratory data 

In July 1951 liver function tests revealed 4 plus cephalin flocculation and 8.5 units of 
thymol turbidity. In March 1954 numerous liver function tests yielded negative results 
except for slightly prolonged prothrombin time. Hormonal assays were as follows: 24- 
hour urinary excretion of 17-ketosteroids, 6.9 mg.; of corticoids, 0.76 mg.; lof estrogens, 
30.4 gamma; and of prolan A, less than 50 mouse units (10). A Thorn test_was performed; 
the initial eosinophil count was 125 per cu. mm., and there was a drop to 40 eosinophils 
per cu. mm. in four hours. 


Histologic findings 
Right breast: The section showed a marked increase in connective tissue, which in 
general was dense and hyaline but loosely arranged in periductal areas. These areas con- 
tained a small number of lymphocytes, plasma cells and mononuclear cells. The ducts 
were not greatly increased in number. Some ducts showed elongation. The lining epi- 
thelium of the ducts consisted of one or two layers of epithelial cells which varied from 
high to low-columnar. Vacuoles were noticed in some epithelial cells. Some ducts showed 
papillary projections into the lumina. A few lumina contained desquamated epithelial 
cells. 

Left testis (Fig. 1): The section. showed testicular tubules which were imbedded in a 
very loose edematous stroma. The tubule walls were of normal thickness and there were 
no signs of fibrosis. Some of the Sertoli cells were vacuolated. The germinal epithelium 
was greatly reduced in amount, and in most instances was composed of poorly differ- 

- entiated cell types. No mature spermatozoa were found. There was almost complete 
absence of Leydig cells in the stroma. Blood vessels were sparse, and some hyalinization 
of the walls was evident. 


DETERMINATION OF THE CHROMOSOMAL SEX 


A hypothesis suggesting localized cellular differences as a possible cause 
of gynecomastia has been derived from Goldschmidt’s chromosomal inter- 
sex theory (11). According to this theory, sex is determined by the balance 
of male-and female factors dependent on the chromosomal equipment of 
the individual’s cells. Thus gynecomastia would be one of the manifesta- 
tions of an intersexual chromosome! constitution of all the cells of the body. 


Fig. 1. Section from biopsy specimen of testis, showing intact tubules imbedded in a 


stroma of loose edematous connective tissue. Tubular lumina contain poorly differen- 
tiated germinal cells. 


_However, hypothetically, one could also visualize the occurrence of an iso 
lated cluster of cells with female chromosomes in an otherwise normal 
male individual as a result of a developmental aberration (gynandromorph- 
ism). This hypothesis has been found attractive by Bauer (12). 

A rapid method of determination of the XY and XX chromosomes in 
somatic cells has been developed (13, 14). It has been found that the 
nuclei in females contain a special mass of chromatin, the ‘‘sex chromatin,”’ 
which is rarely seen in males. It is suggested that the “sex chromatin”’ of 
females is derived from a fusion of portions of the two X chromosomes. 
Thux, the presence of ‘‘sex chromatin” indicates XX cells, without giving 
any information as to the integrity of the autosomes. This method has 
been employed in the study of hermaphrodites (13) and transvestites 

_ (15). We are greatly indebted to Dr. Murray L. Barr, Professor of Micro- 
scopic Anatomy at the University of Western Ontario for performing the 
test of chromosomal sex in our patient. Skin biopsy specimens were taken 
from the pectoral region on both sides and from the breast. The epidermal 
nuclei on both sides manifested typical male morphology. Dr. Barr’s 
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opinion was as follows: “Since the nuclei in these specimens are like those 
of normal males, and unlike those of normal females, it may be inferred 
that this patient bears the male XY chromosome complex.”’ 

It may thus be concluded that the development of breast enlargement in 
our case was not caused by an aberration of the X chromosomes determin- 
able by the method applied. 

It is of interest that cases of congenital testicular hypoplasia showing 
female-type nuclei in somatic cells have been found recently (M. L. Barr, 
personal communication). 


DISCUSSION 


The endocrine assays appeared to be consistent with the clinical state of 
gonadal insufficiency. 

The histologic findings showed clearly that the tubules in the biopsied 
testicular segment were not capable of producing mature and functioning 
spermatozoa. A similar histologic picture has been observed in various 
syndromes of testicular failure of undetermined etiology in which hypo- 
physeal insufficiency can be excluded as the etiologic factor (16-20). This 
would be consistent with a congenital structural immaturity, although 
debilitating nonspecific states are known to bring about a similar histologic 
type of compromised gametogenesis (19). 

It is known that testicular biopsies in paraplegics have revealed germinal 
deficiency, interpreted as maturation arrest (6) or atrophy of germinal 
epithelium (3, 4). 

Testicular atrophy in cases of post-traumatic paraplegia is interpreted as 
attributable to severance of a spinal pathway. Thus, the structural and _ 
endocrine changes characterizing testicular failure occurring in various 
syndromes of unknown origin are essentially indistinguishable from the 
corresponding features of the failure following traumatic transsection of 
the spinal cord. A possibility suggests itself that even in the non-traumatic 
syndromes, testicular failure may be caused by lesions of the spinal cord. 

This suggestion of a neural mechanism is based, furthermore, on certain 
experimental data. For example, experimental lesions of circumscribed 
areas of the hypothalamus (in most instances, of the tuber cinereum) 
have been repeatedly followed by gonadal disturbance or atrophy (21-26). 

This gonadal atrophy is thought by some to be caused by severance of a 

pathway leading from the hypothalamus through the spinal cord to the 
gonads. Another interpretation is offered in terms of interference with 
hormonal mediation by the anterior lobe of the pituitary gland. 

Up to the present, no specific pathways have been identified as the 
conductors of the stimuli in the central nervous system, which ultimately 
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connect with pathways mediating gonadal function. Recently Laruelle (27) 
described a paraependymal tract that is regarded by Krucke (28) as a 
possible connecting link between the cerebral and lumbar centers for the 
sex organs. Such a connection was originally postulated by Goltz (29). 

Only scattered clinical observations of hypogonadism in neurologic 
conditions were found in literature. Complete atrophy of the seminiferous 
tubules subsequent to invasion of the hypothalamus by a tumor was ob- 
served by Cleghorn et al. (30). Cases of multiple sclerosis with concomitant 
testicular atrophy were described by Greene (8). On several occasions 
hypogonadism or gynecomastia was observed in patients affected with a 
heredo-familial myelopathy mainly of the Friedreich type (7, 31, 32). 
Impotence as a postencephalitic development was observed by Cahane 
and Cahane (33), who concluded that this is further evidence of a di- 
encephalic center regulating genital function. A similar disturbance was 
noted in males with diabetic neuropathy (9). Kuhnke (34), in a discussion 
of the causes of the epidemic incidence of gynecomastia which was observed 
in Germany in the immediate post-war period (34, 35), suggested psychic 
trauma as a possible factor. He speculated that hypogonadism could be 
determined psychologically via the mesencephalic-hypophyseal axis. He 
then quoted, as further corroboration of this concept, a case in which 
gynecomastia was cured by talks with a “nature healer,” thus assuming a 
reverse effect by a similar pathway. It may be of interest that at one time 
hypogonadism and gynecomastia were considered to be signs revealing 
progressive heredo-degeneration (‘folie hereditaire’’). The case reports of 
Liegeois (36), Laurent (37) and Magnan (88) reflect this orientation. 

Although evidence is scanty and tenuous, a causative connection be- 
tween hypogonadism and spinal cord disease appears possible. Signifi- 
cantly, Wheeler and associates (39), in classifying gynecomastia, listed 
that due to transverse myelitis and ‘‘other diseases of the spinal cord.” 
Coincidence without causative correlation has not been excluded in any 
group of the observed cases. Nevertheless, the development of germinal 
atrophy in paraplegics is suggestive of direct neural involvement. 

It should be emphasized that certain syndromes of hypogonadism may 
well be of genetic origin. Thus, in some instances, both the neural and the 
gonadal lesion may be determined by multiple effect of the same mutant 
gene. Sterility and small gonads associated with lesions of the central 
nervous system have been described in mice (40). This condition has been 
established as a spontaneous mutation and, genetically, it might be viewed 
as analogous to the so-called heredodegenerative diseases. In our case, 
available information does not allow more precise conclusions as to the 
genetic position of the two pathologic entities. 
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SUMMARY 


Development of testicular atrophy and gynecomastia in a patient suffer- 


ing from advanced multiple sclerosis is discussed in the light of the histo- 
logic and hormonal findings. It is suggested that hypogonadism in this 
case might have been caused by the interruption of a hypothetical path- 
way in the spinal cord, conducting stimuli to the gonads. Chromosomal 
sex, determined in the cells of both sides of the body, showed that the 
gynecomastia was not due to a female set of X-chromosomes, as would be 


expected according to the gynandromorphic intersex theory. 
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FAMILIAL CONGENITAL MUSCULAR DYSTROPHY 
WITH GONADAL DYSGENESIS 


HANS H. BASSOE, M.D.* 


Hammerfest Hospital, Hammerfest, Norway 
(Medical Section—Head, H. Schartum-Hansen) 


N A family living in a small isolated village in Finnmark county, Nor- 

way, we have observed 7 persons suffering from congenital muscular 
dystrophy. Their symptoms were similar to those seen in congenital 
amyotonia (Oppenheim). Several children in the family had died very 
early in life; 3 others had been still born. In the third generation (III, Fig. 
1) the child mortality was 33.3 per cent, whereas the average child mortality 
in Finnmark in the period 1926-1930 was 9.17 per cent. In the same genera- 
tion, 2 siblings (Cases 1 and 2) were affected. In addition to the muscular 
dystrophy there was gonadal dysgenesis—ovarian agenesis and testicular 
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Fie. 1. Family history. Upright white squares and circles indicate normal men and 
women; slanted white squares indicate unknown sex. Black squares and circles indicate 
men with Klinefelter’s syndrome and women with ovarian agenesis, both with cataract 
and muscular dystrophy. Black squares and circles with } white area indicate men and 
women with muscular dystrophy, but without endocrine disorder. Black circle with 
3 white area indicates woman with muscular dystrophy and epicanthus. Black double 


circles indicate stil)births. 
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insufficiency resembling Klinefelter’s syndrome. Among the 26 persons in 
the fourth generation (IV, Fig. 1), 5 were affected (Cases 3, 4, 5, 6 and 7). 
In 1 of these, a girl aged 4 (Case 7), histologic examination demonstrated a 
slightly atrophic ovary, although the internal genitalia appeared normal 
on inspection. Later, bilateral cataracts developed in this child. 


CASE REPORTS 

Case 1 
The patient was a woman aged 22 (Fig. 2). Her striated musculature had been under- 
developed since birth. She was unable to raise her head from the pillow until she was 1 
year old, and could not stand up until she was 2 years old. The leg musculature was 
especially weak; she was inclined to fall and could hardly get up by herself. When she 
was 1 year old she suffered for some months from indigestion. As a child she was twice 
admitted to the hospital; the first time the diagnosis was Friedreich’s ataxia, and the 
second time it was congenital muscular dystrophy. At 5 years of age she was operated 


Fia. 2. Case 1. a. Showing cubitus valgus, elongated extremities and lack of pubic hair. 


b. Showing protruding abdomen, thoracic kyphosis and underdeveloped breasts. 
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upon for cataract. There had never been any convulsions or respiratory or pharyngeal 
disorders. She had never menstruated. 

Physical examination. The patient seemed physically underdeveloped, although her 
IQ was normal. She walked with support, the movements being slow and guarded but 
not ataxic. The head was of normal shape and size, but the facial expression was dull. 
The shoulders were elevated. The extremities were long and the chest large in relation 
to the size of the body. Her weight was 44.5 Kg., height 139 cm., span 154 cm., upper 
measurement 68 cm., and lower measurement 73.5 em. Thoracic kyphosis was marked. 
There was no muscular atrophy or pseudohypertrophy. Pubic hair was scant, and there 


ost 


Fic. 3. Insulin tests (Case 1). Solid 
black lines indicate blood sugar values 
(mg./100 ml.) determined every twenty 
minutes. Dotted line indicates the eosino- 
phil count per cu. mm. of blood. 


Fia. 4. Case 1. Thin, fibrous ova- 
ries found at laparotomy. 


was no axillary hair. The breasts were underdeveloped and the nipples widely separated. 
The thyroid gland was small. The skin was normal. Upon rectal exploration, the uterus 
seemed infantile. 

Neurologic examination. Vision was more reduced than would be expected following 
a cataract operation. There was slight ptosis and a convergent strabismus. No involun- 
tary movements or muscular twitchings were observed. Movements were free in all 
joints and the metacarpophalangeal, hip, tarsometatarsal and metatarsophalangeal 
joints were hyperflexible. The musculature was hypotonic without signs of spasticity, 
rigidity or myotonia. With the exception of the masticatory and respiratory muscula- 
ture, there was marked, symmetrical lack of strength in all striated muscles. The deep 
reflexes were normal. 

Roentgenologic examination. The sella turcica was normal. Ossification of the distal 
arm and leg bones was delayed. There was bilateral cubitus valgus (25 degrees). The 
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corpus on the fourth metatarsal bone was shortened on both sides. All bones were 
slender, and manifested a slight degree of osteoporosis. 

Laboratory examinaion. The spinal fluid was normal. Blood levels of sugar and elec- 
trolytes, and the blood count, were also normal. Urinary creatine was 197.5 mg. per 
day. In the insulin test, 3 blood sugar curves showed an increase from normal values by 
10 mg., 20 mg. and 35 mg. per 100 ml., respectively during the first twenty minutes 


c. Section from striated musculature. 


Fia. 5. Case 1. a. Section from ovary. b. Section from thyroid gland. 
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(Fig. 3). The urinary excretion of gonadotropic hormones was increased (more than 40 
mouse units) in 3 of 4 determinations. The average fluid intake per day was 800 ml. 
With Kepler’s test the diuresis was 750 ml., indicating fair renal function. Results of a 
Thorn test (25 mg. of corticotropin intramuscularly and 0.3 mg. of adrenaline sub- 
cutaneously on each of two days) showed a decrease in the number of eosinophils by 30 


Fig. 6. Case 2. Front and side views—brother of the patient in Figure 2. 


and 40 per cent, respectively. Urinary neutral 17-ketosteroids were normal. The ur‘nary 
estrogenic titer was less than 18 mouse units per day. The basal metabolism was —32 
per cent. The serum cholesterol level was 135 mg. per 100 ml. 

Surgical and histologic findings. There were clinical signs of muscular dystrophy and 
ovarian agenesis, confirmed by the laboratory findings. In order to provide further sup- 
port to the diagnosis, exploratory laparotomy was performed. The internal genitalia 
were infantile, the corpus uteri being the size of an almond and of smooth consistency. 
The white, fibrous ovaries were pencil-shaped, measuring 30 mm. X3-4 mm’ (Fig. 4). 
The histologic examination showed fibrous ovarian tissue without signs of primary 
follicles; a few cicatricial follicles were seen (Fig. 5a). A section from the thyroid gland 
(Fig. 5b) showed regular follicles filled with colloid substance, and no signs of vacuoli- 
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zation. The epithelium was low and the nuclei rather small. A section of the musculature 
(Fig. 5c) showed irregular bundles of striated muscle fibers separated by a large amount 
of fatty tissue. The fibers were of normal size. 


Case 2 < 

This 26-year-old man (Fig. 6), like the first patient, was unable to stand up until he 
was 2 years of age, had a period of indigestion, and was operated upon for cataract as a 
child. Except for the sex difference, on the whole he demonstrated symptoms similar to 
those in Case 1. His weight was 40.5 Kg., height 158 cm., span 158 cm., upper measure- 
ment 72 cm. and lower measurement 75 cm. The external genitalia appeared normal. 
However, the testes were infantile and soft, 


the prostate was smaller than normal, and ™s. 08.00 09.00 10.00 
the scant pubic hair was of feminine distri- 180 130 
bution. 160 120 


Neurologic and roentgenologic examina- ne 
tion. The findings were similar to those in —— 
Case 1. 180 100 


Laboratory examination. During the in- 100 90 
sulin test (Fig. 7), in the course of twenty gq 9 
minutes, 2 out of 3 curves showed blood “~~ 
sugar levels which were slightly increased 1 
above normal. At the same time the num- © © 
ber of eosinophils decreased by 88 and 23. 20 9) =,_ 
per cent, respectively. The third curve 9 y ~ 


showed decreased blood sugar values while 

the number of eosinophils increased by 38 Fic. 7. Insulin tests (Case 2). (For key, see 

per cent. Fluid intake and diuresis were 845 legend to Figure 3.) 

ml. and 670 ml., respectively. With the - 

Thorn test there was a 52 per cent decrease in the number of eosinophils. In 3 assays, no 

increase in urinary gonadotropins was found. The mean average excretion of urinary neu- 

tral 17-ketosteroids was 3.1 mg. per day. Urinary estrogens were increased. The basal 

metabolic rate was +5 per cent. The serum cholesterol level was 160 mg. per 100 ml. 
Histologic findings. Histologic examination of the testis (Fig. 8) showed a thick, fibrous 

capsule and scanty testicular canals with few Sertoli cells. In the vascular stroma there 

were large aggregations of Leydig cells. Most of the section, however, consisted merely 

of a hyaline substance. 


DISCUSSION 


Clinically the first patient presented the picture of ovarian agenesis 
(gonadal dysgenesis). The diagnosis was confirmed by the increased excre- 
tion of urinary gonadotropic hormones, and the findings on inspection 
of the internal genitalia and histologic examination of the ovary. No 
previous description of muscular dystrophy associated with specific 
gonadal dysgenesis has been found in the literature available. 

In 3 insulin tests the blood sugar level rose; at the same time the number 
of eosinophils decreased by 80 per cent. A possible explanation may 
be that the increase in urinary gonadotropins was associated with an 
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Fig. 8. Case 2. a. Section from testis showing preponderance of hyaline sub- 
stance. b. High-power view of an aggregation of Leydig cells. _ 
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increased vascularization of the hypophysis, resulting in a potential hyper- 
function and increased insulin resistance. 

The second patient presented testicular insufficiency associated with 
symptoms similar to those in Case 1. Histologic examination of the testis 
showed large aggregations of Leydig cells, as usually seen in Klinefelter’s 
syndrome. The excretion of gonadotropic hormones was not increased and 
the basal metabolism was normal. Urinary neutral 17-ketosteroids were 
reduced, possibly due to decreased testicular production of androgens. 
Clinically, there were certain signs of femininization, and the excretion 
of estrogens was increased. 

Thus, in 2 siblings, a familial congenital disease has been described, 
characterized by muscular dystrophy and gonadal dysgenesis. The disease 
developed shortly after birth and was found also in 5 other members of the - 
same family. The course was stationary, with a tendency towards remis- 
sion. In the cases with cataract, the diagnosis of congenital amyotonia 
cannot be excluded. In many respects the syndrome resembled Oppen- 
heim’s disease, which may be familial; cataract is, however, not considered 
to-be a symptom. That gonadal dysgenesis itself may be familial is sug- 
gested by the occurrence of the described hypogonadal disorders in 2 
siblings. 

SUMMARY 


A report is presented of a sister and brother, one with ovarian agenesis 
and the other with hypogonadism resembling Klinefelter’s syndrome, who 
suffered from dystrophia musculorum congenita (amyotonia congenita, 
Oppenheim’s disease) and infantile cataract. In the family there were 5 
other children with the same muscular disorder; all of them had infantile 
cataract. In 1, a 4-year-old girl, slight atrophy of the ovaries was found 
upon histologic examination. 
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LAURENCE-MOON-BIEDL SYNDROME IN AN 
ARAB BOY: FAMILIAL INCIDENCE 


VICKEN V. KALBIAN, M.D.* 
Department of Medicine, Augusta Victoria Hospital, Jerusalem, Jordan 


URING the past eighty-nine years, following the report of 4 cases by 
Laurence and Moon (1) from the Royal Eye Hospital in London, 

some 300 cases of the Laurence-Moon-Biedl syndrome have been described 
in the medical literature (2). Of these, however, only 20 to 30 per cent have 
exhibited the complete picture of the syndrome comprising the six cardinal 
features of obesity, retinitis pigmentosa, polydactylism, mental retarda- 
tion, hypogonadism and familial incidence (3). The reported patients have 
been of many different races—Negroes, Indians, Greeks, Jews, Bantus, 
Caucasians and Anglo-Saxons. The present case seems worth recording, 
not only because it has all the major features of the syndrome but also 
because, to the author’s knowledge, it is the first report of this condition 


in an Arab. 
CASE REPORT 


The patient was a 13-year-old Arab from the village of Idna in the Hebron District 
(Fig. 1). He offered no complaints, but his father stated that he thought the boy was 
mentally retarded and suffered from night blindness. 

On examination the boy looked cheerful. Intelligence could not be accurately graded 
because of the lack of psychiatric aid, but it was easy to recognize a mental deficiency. 
He was obese, mostly around the chest anteriorly, and of short stature. He weighed 
50.4 kilos (average for his age, 41.7) and was 139 ecm. tall (average, 152 cm.). There was 
no hair on the face, or in the axillary and pelvic regions. The face was rounded (moon 
shaped). He had 6 fingers on each hand and 6 toes on each foot (Fig. 1). The hands were 
flat and spade-like. The testes were small and the penis was infantile. His blood pressure 
was 110/70. Otherwise no abnormality could be detected in the cardiovascular, respira- 
tory, gastro-intestinal and urinary systems. No neurologic abnormalities were found. 
The eyes were examined by Dr. Norman Manson, Consultant, who gave the following 
report: ‘“V.R. 6/60, V.L. 6/36. Defective vision is partly due to myopic astigmatism of 
about 2 diopters and can be corrected to 6/18, 6/18. Pupils react normally. Both fundi 
show incomplete retinitis pigmentosa, 7.e., there is great attenuation of vessels especially 
arterioles without the migration of pigment along the vessels seen in typical retinitis 
pigmentosa. There is in this case a very thin layer of pigment allowing the choroidal ves- 
sels to be seen. These are sclerosed and show up as yellow streaks. There is also a soli- 
ary mass of pigment in the upper nasal quadrant of each retina.” fe 
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Figure 1 


X-ray examination of skull] did not reveal any abnormalities. The sella turcica was 
normal in size and shape. Serologic tests of the blood yielded negative results. Blood bio- 
chemical values were within normal limits. Urinary 17-ketosteroid excretion was not 
studied. 


DISCUSSION 


It is generally agreed that the Laurence-Moon-Biedl syndrome is a 
manifestation of a hereditary condition with recessive transmission (4, 5). 
The complexity of the syndrome is probably the result of various mechan- 
ical, endocrine, and other modifying factors superimposed on the less com- 
plex basic genetic formula. The incidence of this disorder in the family of 
the boy presented here may be seen in Figure 2. 

The 2 afflicted members of the first generation died in middle age of un- 
known cause. According to eye-witness accounts, they had all the char- 
acteristics of the syndrome. Inquiry and inspection did not reveal poly- 
dactylism or any associated gross anomalies in the other members of the 
family. 


: 


1624 VICKEN V. KALBIAN Volume 16 


The presence of consanguinity is apparent. Burn has shown that there is a 
high incidence of consanguinity in the families of reported cases (6). 

The features of mental deficiency, polydactylism and retinitis pigmen- 
tosa are supposed to be a direct manifestation of a defective germ plasm, 
whereas the hypogenitalism and obesity are thought to be secondary results 
of pituitary and hypothalamic hypoplasia (7). Russell Brain in his text- 
book includes the description of this condition under ‘Syndromes of the 


@ Laurence-Moon-Biedl syndrome 


Figure 2 


hypothalamus ”’(8). Only a few autopsies have been performed in these 
cases, so there are not enough pathologic data to support the foregoing 
hypothesis. Over fifty concomitant anomalies have been reported, but their 
presence does not seem to be essential for the diagnosis of the syndrome. 

The diagnosis of the Laurence-Moon-Biedl syndrome in its full picture 
is easy and straightforward. It has to be differentiated from other causes of 
juvenile adiposity. The present case had been previously diagnosed as 
Froéhlich’s syndrome. Encephalitis lethargica, idiopathic adiposogenital 
_ dystrophy, internal hydrocephalus, and tumors of the pituitary region have 
to be considered (8). The retinitis pigmentosa may at times be atypical. 
Macular dystrophy is also found, either alone or associated with atypical 
retinitis pigmentosa. Polydactylism may not be apparent on inspection, 
as sometimes the supernumerary digits are represented by buds which are 
visible only by x-ray examination. 

Almost all the drugs in the armamentarium of the endocrinologist 
(including adrenocorticotropin) have been tried in the treatment of this 
condition. It is not surprising that none has been effective. 


Male 
Female 
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SUMMARY 


The Laurence-Moon-Biedl syndrome in its complete picture is described 
as occurring in an Arab boy. The family history is presented. The various 
features of the syndrome are briefly reviewed. 


Acknowledgment 


I am grateful to Dr. Vahan H. Kalbian, Chief, Department of Medicine, for allowing 
me to report this case. 


REFERENCES 


1. Laurence, J. Z., and Moon, R. C.: Retinitis pigmentosa, Brit. Ophth. Rev. 2: 32, 
1866. 

2. Bistanp, T.: The Laurence-Moon-Bied! syndrome: report of atypical case wah com- 
plete necropsy, Am. J. Ophth. 34: 874, 1951. 

3. Kerrer, W.S.; Wortnam, J. T.; ZANARTA, J., and HaMBLEN, E. C.: The 
Moon-Biedl syndronie; a confused symptom-complex, Am. J. Obst. & Gynec. 60: 
721, 1950. Ee 

4. Lurin, L. A., and Levy, S.: Laurence-Moon-Biedl syndrome: a report of 2 cases 

- with unusual combinations of heredofamilial deviations, J. Pediat. 21: 793, 1942. 

5. Sorssy; A.; Avery, H., and Cockayne, E. A.: Obesity, hypogenitalism, mental re- 
tardation, polydactyly, and retinal pigmentation: the Laurence-Moon-Biedl syn- 
drome, Quart. J. Med. (N.S.) 8: 51, 1939. 

6. Burn, R. A.: Deafness and the Laurence-Moon-Biedl syndrome, Brit. J. Ophth. 34: a 
65, 1950. a 

7. Remuy, W. A., and Lisser, H.: Laurence-Moon-Biedl syndrome, Endocrinology 

_ 16: 357, 1932. 

8. Brain, R. W.: Diseases of the Nervous System, ed. 4. London, Oxford University 
Press, 1951, p. 870. 


} 

- 

: 


Editorial 


THE ARYLSULFONYLUREAS AND 
DIABETES MELLITUS 


ECENTLY a great deal of interest has been aroused by reports of two 

, remarkable compounds which can induce a lowering of the blood sugar 
level when taken by mouth. These substances have the following names 
and structural formulae: 


NH,—¢ \—so.—N H—CO—N H—CH.—CH:—CH.—CH; 
BZ 55 Carbutamide N-p-amino-benzolsulfonyl-N ‘-butylurea 


D 860 Tolbutamide (Orinase) 


Carbutamide, which is a sulfonamide, was originally tested for anti- 
bacterial action. In some of the subjects receiving it, symptoms suggestive 
of hypoglycemia developed and a lowered concentration of blood sugar 
was demonstrated. In retrospect, this phenomen should not have been un- 
foreseen, because as early as 1942 depression of the blood sugar level follow- 
ing administration of a sulfonamide had been reported, although the 
mechanisms involved were not further investigated. 

Carbutamide and tolbutamide appear to have essentially the same 
actions. Carbutamide is weakly antibacterial and also slightly goitrogenic 
in rats when given in large amounts. The latter action appears essentially 
_ negligible in humans. Both compounds cause a lowering of the blood sugar 
level in healthy animals and humans and in certain patients with diabetes 
mellitus. 

The mechanisms involved in the hypoglycemic effect appear to be com- 
plex. The presence of insulin is essential. For example, neither carbutamide 
nor tolbutamide has a hypoglycemic effect in alloxan-diabetic rats, de- 
pancreatized dogs and human subjects. An immediate release of stored pan- 
creatic insulin by the arylsulfonylureas is suggested by the occurrence in 
normal subjects of a rapid decrease in the concentration of blood sugar in a 
manner similar to that observed following the intravenous injection of 
insulin. In certain diabetic subjects in whom there is some insulin produc- 
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tion (but probably less than normal), a gradual decline in the blood sugar 
level occurs. This finding, as well as studies in vivo and in vitro, has led to 
the impression that another mode of action is through modification of the 
rate of inactivation of insulin. The arylsulfonylureas appear to act as non- 
competitive inhibitors of hepatic insulinase. A third mechanism, decreased 
gluconeogenesis, is suggested by the absence of the usual rise in the con- 
centration of blood sugar after administration of fructose in subjects who 
have received arylsulfonylureas. There is considerable evidence that no 
alteration in the peripheral effects of insulin nor in the rate of secretion of 
glucagon, epinephrine, adrenocortical steroids or anterior pituitary tropic 
hormones is induced by the arylsulfonylureas. 

The obvious corollary of the demonstration of sulfonamide-induced 
hypoglycemia was the utilization of these agents in the treatment of 
diabetes mellitus. Clinical studies in Germany and the United States have 
now been sufficiently extensive to permit tentative conclusions about the 
role of the arylsulfonylureas in therapy of this disease (1-4). Treatment 
is most likely to be successful in elderly or middle-aged diabetics in whom 
kétosis does not readily develop when insulin is withheld. In suitable pa- 
tients these drugs have a dramatic and gratifying effect. Within a short 
time after administration of an appropriate oral or intravenous dose, the 
blood sugar level is in or near the normal range. Continued oral administra- 
tion usually results in maintenance of the fasting blood sugar level within 
the range which would be achieved with insulin therapy. 

The arylsulfonylureas do not appear to be effective in the more severe 
type of diabetes such as that found in children or in some adults who readily 
become ketotic upon withdrawal of insulin. These drugs have no value as a 
substitute for insulin in the treatment of acidosis or coma. They may be 
of value in some patients whose insulin requirements vary widely, by 
permitting a more easy regulation of the insulin dosage. 

The incidence of toxic reactions following administration of these sub- 
stances is low. A few instances of dermatitis and of leukopenia have been 
reported. As yet, no serious morbidity has been proved to be the result of 
the administration of these agents. Several deaths have occurred in asso- 
ciation with carbutamide therapy, but no causal relationship has been 
clearly demonstrated. More reactions have been reported during carbu- 
tamide therapy than during treatment with tolbutamide. Experience with 
these substances must be greatly increased before definite conclusions con- 
cerning their safety can be reached. 

Although the final chapter on toxic reactions is still to be written, other 
dangers in the use of the arylsulfonylureas have already become obvious. 
These hazards do not lie in the risk of untoward reactions to the medication, 
but rather are the indirect result of the very success of treatment. The best 
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therapeutic responses are obtained in patients who, in many instances, are 
perhaps least suited psychologically to such a simple and easy method of 
treatment—namely, those in whom diabetes is aggravated by obesity and 
in whom improvement or even disappearance of diabetes would be ex- 
pected following weight reduction. Successful treatment with arylsul- 
fonylureas eliminates the persistent reminder of the necessity for weight 
loss provided by the daily encounter with the insulin syringe, and obesity 
may actually increase because of the utilization of calories which would 
otherwise be wasted as glycosuria. Successful treatment of mild diabetes 
mellitus with the arylsulfonylureas may, then, augment the hazards due to 
obesity, whereas treatment by means of weight loss may decrease the 
hazards of both obesity and diabetes. The ease of treatment with these new 
drugs may also result in carelessness in the observance of dietary measures, 
even in patients in whom weight loss is not necessary. 

Until a great deal more experience has accumulated, it would seem 
justified to assume an attitude of guarded optimism not only with regard to 
the clinical usefulness of these compounds but also with regard to the depth 
of insight into physiologic mechanisms which they may afford. Tempering 
our enthusiasm should be the awareness that, as has so frequently hap- 
pened, a potent therapeutic agent which initially appears to possess little 
toxicity may ultimately turn out to be a sensitizing agent of awesome pow- 
er. Certainly a previous history of sensitization to a sulfonamide should 
warn the physician who prescribes these compounds to be especially alert 
concerning reactions. 

CHARLES W. Luioyp, M.D. 

Division of Endocrinology, 
Department of Obstetrics, 
State University of New York 
College of Medicine, 
766 Irving Avenue, 
Syracuse 10, N. Y. 
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BIOSYNTHESIS OF ANDROGENS FROM PRO- 
GESTERONE BY HUMAN TESTICULAR 
TISSUE IN VITRO* 


To THE Epiror: 


The conversion, by rat testicular tissue preparations, of 4-C!*- and 21- 
C-labelled progesterone to the two androgens 4-androstene-3,17-dione 
and testosterone has recently been reported (1) as proceeding via 17a- 
hydroxyprogesterone and cleavage of the side-chain (1, 2). These studies 
reveal the important role of progesterone and its derivative, 17a-hydroxy- 
progesterone, in the steroidogenetic pathway to androgens in the rat 
testis. We wish to report a similar conversion of 4-C'‘-progesterone by 
human neoplastic testicular tissue, to radioactive 17a-hydroxprogesterone, 
4-androstene-3,17-dione and testosterone. The detailed experimental data 
will be published elsewhere.' 

Nine-tenths of a gram of tissue slices from a virilizing human testicular 

. tumor? was incubated in human serum with added gonadotropins, glucose, 
fumarate and 4-C'*-progesterone (2 mg., 175,000 counts/minute/mg.) for 
three hours. Immediately prior to extraction, crystalline steroids were 
added to the incubation flask as diluents of the anticipated radioactive con- 
version products. The process of extraction and fractionation of the lipids 
was carried out as previously described (3). The individual carrier steroids 
were isolated by means of paper chromatography, and were then subjected 
to stringent testing for radiochemical purity. The following radioactive 
steroids were obtained: a) 17a-hydroxyprogesterone, 1200 c/m/mg., the 
specific activity remaining unchanged through several recrystallizations, 


* This investigation was supported in part by a research grant made by the Charles 
A. King Trust of Boston, Massachusetts. 

! This study is a part of a more extensive investigation, being made jointly by our 
two laboratories, of the biochemical aspects of steroid production by this tumor; por- 
tions of the study have been briefly reported (3, 4). 

? The patient was a boy aged 5 years and 7 months. The diagnosis, based on patho- 
logic findings, was interstitial-cell tumor of the testis; crystalloids of Reinke were pres- 
ent. The fresh tissue was made available to us by Doctors L. M. Lister and Frank L. 
Engel of Duke University, Durham, N. C., whose interest and cooperation we gratefully 
acknowledge. 
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conversion to the dioxime and crystallization to constant melting-point; 
b) 4-androstene-3,17-dione, 319 c/m/mg., the specific activity remaining 
constant through several crystallizations, formation of the oxime and 
chromatography on paper followed by crystallization; and c) testosterone 
isolated as the acetate, 107 c/m/mg., the specific activity remaining un- 
changed on saponification, crystailization followed by conversion to the 
oxime, chromatography on paper and recrystallization. Several other 
steroids, such as 118-hydroxyprogesterone and 11-ketoprogesterone which 
were added as carriers to this incubation, were recovered essentially devoid 
of radioactivity. 

In addition to the foregoing, conversion of 4-C'4-progesterone. to radio- 
active 17a-hydroxyprogesterone, 4-androstene-3,17-dione and testosterone 
was achieved with a brei prepared from normal adult rat testes. 

In view of these recent findings, it appears that the pathway, progesterone 
—17a-hydroxyprogesterone—4-androstene-3, 17-dione—testosterone (1, 5), 
is an important route in the biosynthesis of androgens of testicular origin. 
Worcester Foundation for KENNETH Savarp, D.Sc. 

Experimental Biology, I. Dorrman, Pu.D. 


Shrewsbury, Massachusetts 
August 1, 1956 
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ANTICORTISOL ACTION OF 2-METHYL-9(a)- 
CHLOROCORTISOL 


To THE Epiror: 


It had recently been shown that 2-methyl-9(a)-fluorocortisol (Me-F- 
COL) is highly effective in antagonizing ‘the antiphlogistic, catabolic, 
thymolytic and splenic atrophy-producing actions of cortisol acetate 
(COL-Ac) in the adrenalectomized rat (1). In general, 9(a)-chloro sub- 
stitution is even more effective than 9(a)-fluoro substitution in increasing 
the mineralocorticoid effects of cortisone and cortisol derivatives. Hence 
it seemed of interest to explore the possible anticortisol actions of 2- 
methyl-9(a)-chlorocortisone. This compound has kindly been made avail- 
able for us—in the form of its acetate (Me-Cl-COL-Ac)—by The Upjohn 


Company. 


MATERIALS AND METHODS 


Ninety-five Sprague-Dawley rats, with an average initial body-weight of 160 Gm. 
(range, 155-166 Gm.), were bilaterally adrenalectomized and-subdivided into five groups, 
_as indicated in Table 1. Throughout the observation period these rats were maintained 
exclusively on ‘Purina Fox Chow” and tap water, without special salt supplements. 
Hormone treatment was initiated immediately after adrenalectomy. The daily doses 


TABLE 1. ANTICORTISOL ACTION OF 2-METHYL-9(a@)-CHLOROCORTISOL 


Amt. of 


i Final P r Wt. of Wt. of 

No. of Daily dosage of bod Wt. gain exudate in 
Group rats mineralocorticoid omy (%) g. pouch thymus spleen 
(Gm.) (mg.) (mg.) 


(ml.) 


20 None 154+2.1 
II 20 Me-Cl-COL-Ac, 5 ug. 172+1.7 +7 1941.2 202+ 10.5 710+34.5 
Ill 20 Me-Cl-COL-Ae, 50 ug. 166+1.8 +3 2140.99 175+10.1 656 + 26.0 
IV 10 Me-Cl-COL-Ae, 100 ug. 1614+2.5 +1 19+1.1 105+ 10.4 584+ 18.4 
25 DOC-Ac, 100 ug. 169+1.6 +6 2041.2 202+ 9.9 653 + 26.4 


-4 


12+0.88 


161410.5 


520+ 17.3 


were as follows: cortisol acetate, 400 micrograms (ug.) (Groups I-IV); Me-Cl-COL-Ae, 
5 wg. (Group II), 50 wg. (Group III) and 100 ug. (Group IV); and desoxycorticosterone 
acetate (DOC-Ac), 100 ug. (Group V). The latter substance, which like aldosterone is an 
anticortisol compound of known activity (2), served merely as a control. All steroids were 
administered subcutaneously as microcrystals, the daily dose being contained in 0.2 ml. 
of aqueous suspension medium. 

As in our previous observations on aldosterone and Me-F-COL, the granuloma-pouch 
technique (3) was used for the quantitative assessment of inflammation. Forty-eight 
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hours after the initiation of hormone treatment, pouches were prepared by the injection 
of 25 ml. of air under the dorsal skin, this being immediately followed by the injection 
of 1.0 ml. of 1 per cent croton oil (in corn oil) into the air-space so created. All animals 
were killed on the thirteenth day after adrenalectomy. At this time the exudate was 
measured in milliliters, by aspiration into a graduated syringe, and the thymus and 
spleen were weighed after fixation in Susa solution. One animal in each of Groups II 
and V, as well as 2 animals of Group III had to be eliminated because of accessory 
adrenal rests. 


RESULTS 


It is evident from Table 1 that, under these conditions, even as little as 
5 wg. of Me-Cl-COL-Ac was approximately as effective as 100 ug. of DOC- 
Ac in significantly inhibiting the loss of body-weight, the suppression of 
exudate formation and the involution of the spleen which occur under the 
influence of COL-Ac alone. Interestingly, higher doses of Me-Cl-COL-Ac 
proved to be less effective in this respect and the highest dose employed in 
these series (100 ug.) actually enhanced the thymus involution normally 
induced by COL-Ac alone. 


DISCUSSION 


The decrease in anticortisol effect noted with increasing doses of Me- 
Cl-COL-Ac is paradoxical at first sight, but it should be kept in’ mind that 
in our earlier work with the corresponding fluorinated cortisol derivative 
we had observed the same type of dose: effect relationship. This is in agree- 
ment with the “law of intersecting dose-effect curves.” It had been noted 
that, when a solution containing fixed proportions of COL-Ac and DOC-Ac 
was administered to adrenalectomized rats, the cortisol action (catabolism, 
inhibition of exudation, thymolysis and splenic atrophy) predominated at 
high levels of dosage, but the opposite, desoxycorticosterone-type of 
activity predominated at low dosage levels. This was ascribed to the fact 
that DOC-Ac activity rises rapidly to its optimum level, but then a “ceil- 
ing” is reached and raising the dose further will not increase the effect. 
Cortisol-type activity, on the other hand, rises more slowly and does not 
flatten out until it far exceeds the ‘‘ceiling”’ of its antagonist (4). It would 
therefore appear that—like the corresponding fluorinated compound— 
Me-Cl-COL-Ac possesses some glucocorticoid (antiphlogistic) activity, 
though in proportion to its very high mineralocorticoid (prophlogistic) ac- 
tion, this contaminating effect is extremely slight. We did not test dosages 
of Me-Cl-COL-Ac below the level of 5 ug. per day; hence we cannot state 
with certainty that the anticortisol effect of this compound is only twenty 
times that of DOC-Ac. However, it is evident by comparison with our 
earlier findings on aldosterone (2) and Me-F-COL (4), that the action of 
Me-Cl-COL-Ac at least equals, and probably exceeds, the anticortisol ac- 
tion of the most potent mineralocorticoids so far examined. This view is 
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further supported by another series of experiments (5) in which we have 
shown that Me-Cl-COL-Ac is about four hundred times as active as DOC- 
Ac in producing nephrosclerosis and cardiovascular hyalinosis in suitably 
conditioned rats. 


SUMMARY 


In adrenalectomized rats bearing a ‘‘granuloma pouch” it has been 
demonstrated that 5 ug. per day of 2-methyl-9(a)-chlorocortisol acetate 
(Me-Cl-COL-Ac) antagonizes the catabolic, antiphlogistic, thymolytic 
and splenic atrophy-producing actions of 400 ug. per day of cortisol acetate 
(COL-Ac). Higher dosages of Me-Cl-COL-Ac are less effective in these 
respects. In view of the “law of intersecting dose-effect curves,” this ap- 
parent paradox in the dose: effect relationship suggests that Me-Cl-COL- 
Ac is highly effective as a mineralocorticoid but possesses a comparatively 
slight, though definite, glucocorticoid activity as well. 
Hans M.D., Px.D. 
PrerReE Bors, M. D. 
Institut de M édecine et de Chirurgie expérimentales, 
Université de M ontréal, 
Montréal, Canada 
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THE 1957 ANNUAL MEETING 


The Thirty-ninth Annual Meeting of The Endocrine Society will be 
held in the Hotel New Yorker, New York City, Thursday, Friday and 
Saturday, May 30 and 31, and June 1, 1957. 

The Committee on Local Arrangements is Dr. Rulon W. Rawson as 
Chairman with Drs. Earl T. Engle, Joseph W. Jailer, Warren O. Nelson, 
and Martin Sonenberg as members of the Committee. 

All Scientific Sessions will be held in the Hotel New Yorker. The rooms 
in which each session will be held will be announced in the program and on 
the hotel bulletin board. The Annual Dinner is scheduled for Friday, May 
31, at 7:30 p.m., preceded by cocktails at 6:30 P.M. 

All members are urged to make hotel reservations immediately inas- 
much as the hotels expect to be filled to capacity. Make reservations di- 
rectly with the New Yorker, advising time of arrival and departure date. 
Make your reservations now and avoid disappointment. 

Those wishing to present papers, which will be strictly limited to ten 
minutes, should send four copies of the title and abstract to the Vice-Presi- 
dent, Dr. Eleanor Venning, Royal Victoria Hospital, Montreal, Quebec, 
Canada, not later than February 1, 1957. It is imperative that the abstracts be 
informative and complete with results and conclusions—not a statement that 
these will be presented at the meeting—in order that they may be of reference 
value and suitable for printing in the program and journals of the Society. 
The following regulations for the preparation of abstracts and titles must 


_ be carefully followed to insure consideration of the paper for the program: 


1. Abstracts may not exceed two hundred words, or equivalent space, 
exclusive of title. No footnotes or acknowledgments to sponsors can 
be published. Reference, if used, must be placed in the body of the 
text. The abstract should consist of a single paragraph, if possible. 
Structural chemical formulas cannot be used. 

2. The title heading must be arranged as follows: 

Line 1. Title, not to exceed fifteen words. 

Line 2. Author/s. The name of each nonmember author collaborating 
with member-authors is to be followed by the phrase “(by 
invitation).’’ Names of nonmembers who are introduced, 7.e., 
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who are not collaborators with member-authors, are to be 
followed by the phrase ‘‘(introduced by . . . ).’’ The principal 
degree, e.g., M.D., of each author should be given after his 
name. 
Line 3. Institution of origin and city in which institution is located. 
3. The body of the abstract, typed double-space, should follow the head- 
ing. The original copy should be on bond paper. There should be three 
copies. 
4. Abstracts should be letter perfect, since there will be no opportunity 
for proof reading by authors. 


THE 1957 AWARDS 


The selection of the recipients of the awards of The Endocrine Society 
is made by a Committee appointed by the Council of the Society. These 
awards and fellowships carry no obligation by the recipient to the Society 
or to the donors. 


MEDAL OF THE ENDOCRINE SOCIETY 


In 1954 the Council of the Society voted to establish a medal and an 
honorarium of $1,000 to be given to an individual for work of special dis- 
tinction in endocrinology. The recipient shall be chosen from nominations 
‘presented by members of the Society and is limited to citizens of the 
United States and Canada. Dr. Carl R. Moore was the recipient in 1955 
and Dr. Frederick L. Hisaw in 1956. 


THE CIBA AWARD 


The Ciba Award, to recognize the meritorious accomplishments of an 
investigator not more than 35 years of age in the field of clinical or pre- 
clinical endocrinology, was established in 1942, but no recipient was se- 
_ lected in 1942 or 1943. In 1944 the Award was presented to Dr. E. B. 
Astwood; 1945—Dr. Jane A. Russell; 1946—Dr. Martin M. Hoffman; 
1947—Dr. Choh Hao Li; 1948—Dr. Carl Heller; 1949—Dr. George Sayers; 
1950—Dr. Oscar M. Hechter; 1951—Dr. Albert Segaloff; 1952—Dr. 
Seymour Lieberman; 1953—Dr. Sidney Roberts and Dr. Clara Szego (Mrs. 
Roberts) ; 1954—Dr. Isadore M. Rosenberg; 1955—Dr. Jack Gross; 1956— 
Dr. Alfred M. Bongiovanni. Prior to 1952 the Award was $1,200. It is now 
$1,800. If within twenty-four months of the date of the award, the recipi- 
ent should choose to use it toward further study in a laboratory other than 
that in which he is at present working, it will be increased to $2,500. 
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THE AYERST AND THE SQUIBB FELLOWSHIPS 


The Ayerst Fellowship was established in 1947 and the Squibb Fellow- 
ship in 1956. They are designed to assist men or women of exceptional 
promise in furthering their advancement towards a career in endocrinology. 
Each Fellowship is awarded on alternate years and the stipend, which will 
not exceed $5,000, may be divided into two Fellowships in varying amounts 
in accordance with the qualifications of the appointees. Individuals pos- 
sessing the M.D. or Ph.D. degree, or candidates for either of these degrees, 
are eligible for appointment. 

Applicants must submit the following information: 

1. Evidence of scientific ability as attested by studies completed or in 

progress. 

2. Recommendations from individuals familiar with the candidate and 

his work. 

3. A proposed program of study. 

4, Acceptance of the individual by the head of the department in which 

the Fellowship will be held. 

5. A statement that he or she will serve full time if awarded a Fellow- 
ship. A small amount of time (10 to 15 per cent) may be spent in 
course work or participation in teaching, the latter purely on a volun- 
tary basis. 


THE SCHERING AND THE UPJOHN SCHOLARS OF 
THE ENDOCRINE SOCIETY 


The Council of The Endocrine Society has established a category of 
Scholars. These grants have been made available through the generosity of - 
the Schering Corporation and the Upjohn Company, and will be awarded 
to established investigators and teachers in the field of endocrinology who 
wish to extend their opportunities for work either in this country or abroad. 

The awards will not exceed $2,500 annually for each individual and will 
be granted on the basis of proposals submitted by the applicant. Such ap- 

_ plications should include the estimated financial needs. The funds may be 
used for travel, maintenance and other expenses. 


Nominations 


Nominations fcr the Medal of the Endocrine Society; the Ciba Award; 
and the Ayerst and the Squibb Fellowships may be made by any mem- 
ber of The Endocrine Society. They should be submitted on forms which 
may be obtained from the Office of the Secretary, 1200 North Walker 
Street, Oklahoma City 3, Oklahoma. Completed nominations should be 
returned to the Secretary not later than November 1 each year. 

Proposals for appointments as Scholars of The Endocrine Society should 


: 
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be made in writing by the individual, and addressed to the Secretary of 
the Society. They should be submitted by November 1 each year. 

The Awards Committee will meet in November and notice of awards to 
successful nominees and applicants will be made not later than December 1. 


THE 1957 ANNUAL MEETING | 


The next Annual Meeting of The American Goiter Association will be 
held in the Statler Hotel, New York City, on May 28, 29 and 30, 1957. 


THE VAN METER PRIZE AWARD FOR 1957 


The American Goiter Association again offers the Van Meter Prize Award 
of $300.00 and two honorable mentions for the best essays submitted con- 
cerning original work on problems related to the thyroid gland. The award 
will be made at the annual meeting of the Association which will be held 
in the Hotel Statler, New York, May 28, 29 and 30, 1957, providing essays 
of sufficient merit are presented in competition. 

The competing essays may cover either clinical or research investiga- 
tions, should not exceed 3,000 words in length and must be presented in 
English. Duplicate typewritten copies, double spaced, should be sent to 
the Secretary, Dr. John C. McClintock, 149} Washington Avenue, Albany 
10, New York, not later than January 15, 1957. The committee who will 
review the manuscripts is composed of men well qualified to judge the mer- 
its of the competing essays. 

A place will be reserved on the program of the annual meeting for the 
presentation of the winning essay by the author if it is possible for him to 
attend. The essay will be published in the annual proceedings of the Asso- 
ciation. 


The Ameri Goiter A lati | 
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PHYSIOLOGY & PATHOLOGY (cont.) 
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PREPARATIONS & COMPOUNDS (cont.) 
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tography, 
corticosteroids, exog.; effect on uri- 
nary BTS and P-S steroids, 936+ 
corticosteroids; simplified distilling 
head for det’n of, 138* 
corticosterone metab. 
952+ 
cortisol; conversion of progesterone, 
17-a-OH-progest. & deoxycortisol to, 
by human adrenal, 1283* 
cortisol hemisucec. sodium; condition- 
ing for anesthesia with, in rats, 952{ 
—— cortisol level; effect on distrib. & 
turnover of hormone, 917 
cortisone and hydrocort. by various 
routes; effect on steroid, N, K & Na 
excretion, 953t 
cortisone and hydrocort.; rate of 
transformation by liver, 916 
—— cortisone; cervical mucus changes in 
woman receiving, 973+ 
cortisone; effect of, studied with C™- 
glucose in hypoph’d dogs, 934f 
cortisone; effect of Na metab. in 
Simmonds’ disease, 1089* 
cortisone; precocious eruption of rat 
incisor following, 946f 
cortisone; quant. effect on EEG, 839* 
cortisone; shortcomings of, in adrenal 
deficiency, 921f 
cortisone therapy of rheum. fever in 
children; relation to eosinos., PBI, 
corticoids & 17-KS, 634* 
cortisone; use hypercalcemic 
states, 945+ 
cortisone used prophylactically in 
pituitary ops., 747* 
cortisones; species variations in re- 
sponse of serum proteins & lipids to, 
613* 
11-deoxycortisol; in vitro metabolism 
of, 947+ 
—— etiocholanolone; pyrogenic effect of, 
948 


in children, 


—— fluorocortisol acetate and_ related 
comps.; antitoxic & eosinopenic ac- 
tivities, 

——- fluorocortisol; inhib. of mitotic ac- 
tivity in epidermis of mice, 944 

—— A’,9a-fluorohydrocortisone; a new in- 
vestigative tool in adrenal physiology, 
557* 

— 9a-fluorohydrocortisone ac., hydro- 
cort. ac., & ACTH; suppression of rat 
uterine growth by, 496* 

—— fluorohydrocortisone; hypophyseal & 
metab. effects of, 955T 

—— glucocorticoid activity; urinary true 
glucose as index of, 958t 

—— hydrocortisone acetate;’ infreq. i.m. 
inject. of, as replacement therapy, 

—— hydrocortisone and cortisone; effect 


| 
. 
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ADRENALS (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
in Addison’s dis. with diabetes insip., 
1 


17 
gage and cortisone; me- 
tabolites of, in synovial fluid in 
rheum. arthritis, 86 
—— hydrocortisone of plasma; improved 
Silber-Porter procedure for determina- 
tion of, 1333* 
hydrocortisone; synergism with MAG 
in adrenalect’d patients, 338* 
ketonic compound, highly unsat’d, 
in newborn adrenal, 949+ 


—— 2-methyl-9(a)chlorocortisol ; anti- 
cortisol action of, 1631* 
—— 2-methyl-hydrocortisones; long-act- 


ing; great Na-retaining potency, 917f 

—— mineralocorticoid activity in toxemic 
pregnancy, 958f 

——17-OH-CS and cortisol of plasma 
compared by 2 techniques in condi- 
tions of stress, 253* 

—— 17-OH-CS and iron of plasma & 
urine; diurnal variation of, in night 
workers & in normal & blind subjects, 

2 


6 

=—— 17-OH-CS and 17-KS; effect of 
amphenone on, 705* 

—— 17-OH-CS and 17-KS excretion in 
atypical Cushing’s syn., 350* 

—— 17-OH-CS excretion in hyperthyroid- 
ism foll’g admin. of Pitressin, 322* 

—— 17-OH-CS of blood & urine; diurnal 
variation; relation to eosinos. & elec- 
trolytes, 196* 

—— 17-OH-CS of plasma & CS of urine; 
effect of androgens on, 483* 

—  17-OH-CS of plasma by Nelson, 
Samuels method; systematic eval’n- 
790* 

—— 17-OH-CS of plasma; effect of i.v. 
testosterone on, 1227* 

—— 17-OH-CS (total) of plasma; det’n. 
of, 380* 

—— 17-OH-CS, urinary, as criterion of 
hypercorticism, 960T 

—— 17-OH-CS, urinary patterns, quant.; 
effect of stress & ACTH on, 282* 

—— prednisolone, hydrocortisone; ulcero- 

genesis/therapeusis ratio, 962 

prednisone and prednisolone; effect 

on thyroid function, 643* 

prednisone; effect on excretion of 

aldosterone, 1541* 

-—— prednisone; effect on gastric wound 
healing, 945t 

—— prednisone; effect on pancreas in rab- 
bits, 

—— prednisone in subacute thyroiditis, 

1422* 

prednisone; metabolic effects in dia- 

betes, 

prednisone (metacortandracin) ther- 

apy; A! homologue of hydrocortisone 

in urine following, 163* 

—— prednisone vs. cortisone in suppres- 
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ADRENALS (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
sion of plasma 17-OH-CS response to 
ACTH, 1059* 
—— 
21-triol in urine foll’g prednisone 
therapy, 163* 
—— steroid excretion foll’g admin. of 
17-a-hydroxyprogesterone, 1262* 
—— steroid excretion in mongolism, 830* 
—— steroid excretory patterns in metast. 
adrenocort. ca. responsive to ACTH, 
cortisone & amphenone, 919f 
steroids and eosinophils; effect of 
dinitrophenol on, 1026* 
steroids; effect of ACTH on, in vit.-E 
deficient rabbits, 959T 
steroids; excretion of, in adipose chil- 
dren, 473* 
steroids; fluctuation in excretion of, 
in Cushing’s syn., 286* : 
steroids; hypothalamic action of, 
936T 
steroids, in dogs; influence of CNS 
on, 943f 
steroids (17-OH-CS & 17-KS); me- 
tab. of, in dying patients; effect of 
4-C™ hydrocortisone & ACTH, 1001* 
II. Medulla 
adrenaline and nor-ad.; effect of 
hypoglycemia on, after hypophy- 
sectomy, 1017* 
—— adrenaline and nor-ad. in normal 
urine; nature of; excretion after infu- 
sions of, 216*, 222* 
epinephrine and nor-epi.; effect on 
BP & electrolytes in pregnancy, 1196* 
epinephrine and nor-epi.; effect on 
thyroidal release of thyroid hormones, 
926T 
epinephrine and nor-epi. excretion 
. after admin. of insulin & methacho- 
line, 876* 
epinephrine and nor-epi. in human 
plasma, 949+ 
nor-epinephrine; relation to the hy- 
pertension of Cushing’s syn., 529* 
ADRENALINE: see Adrenal preparations—medulla 
ApsoRMONE: see Methods 
Age: see also Children; Infants 
aged men; steroid replacement in, 779* 
—— effect on degree to which sex hormones 
affect serum inorg. P, 301* 
—— effect on serum inorg. P, urinary KS & 
androgens, 463* 
ALBUMIN: see Protein 
ALDOSTERONE: see Adrenal, preps. 
AuLERGY: see also Toxicity 
allergenic properties of steroid hormone 
metabolites, 965f 
AMENORRHEA: see Menstruation 
AMERICAN CANCER Society Fellowships at Yale 
Univ. Graduate School, 571 
AMERICAN DIABETES ASsOCcIATION—joint session 
with The Endocrine Society, Chicago, II. 
(1956)—program, 564; abstracts of program 
papers, 
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AmerIcAN Geriatrics Society, 1956 Annual 
Meeting, 299 
AMERICAN GOITER ASSOCIATION 
Annual Meetings 


April 1956, Chicago, Ill.; announcements 


of, 168, 299, 432, (with program) 569 
oe May 1957, New York, N.Y.; announce- 
ments of, 1289, 1402, 1536, 1637 
Awards (Van Meter Prize; Award of Merit; 
certificates for Meritorious Service) 
—— for 1956; recipients of, 1537 
for 1957; announcements of, 1289, 1402, 
1536, 1637 
AMBPRICAN Assoc., Annual 
Meeting, 169 
AMMONIUM CHLORIDE; renal response to, in 
glycosuric osteomalacia, 599* 
AMPHENONE 
—— adrenocortical carcinoma responsive to; 
steroid excretory patterns, 
effect on thyroid function, 929f 
effect on urinary 17-KS, 954f 
—— toxicity and effects on adrenal & thyroid 
function, 705* 

ANDROGENS: see also Testis; Sex; Steroids 
androgenic manifestations with gonadal 
a in the tall eunuchoid female, 
2 


biosynthesis of, from progesterone by 
human testis, 1629* 
—— 4-C™-testosterone, i.v.; metabolism of, 


_testosterone, orally; metabolic fate, 
951 


effect on plasma 17-OH-CS in stress & 
CS in adrenalect’d patients, 


excretion of, in myotonia atrophica, 1235* 

treatment of lipodystrophia progres- 
siva, 990T 

testosterone; effect on N balance, 

5* 

—— i.v. testosterone; effect on plasma 17-OH- 
CS, with & without ACTH, 1227* 

—— methyltestosterone; stimulation of growth 
with, 241* 

—— nor-ethandrolone in nonandrogenic doses; 
inhib. of gonadotropins by, 926t 

—— question of 17-a-hydroxyprogesterone as 
an androgen, 1262* 
testosterone and estrogen in treat. of 
excessively tall girls, 249* 
testosterone and other steroids; effect in 
aged men, 779* 
ad ;effects in depancreatized dog, 
993 
testosterone propionate; effect in acro- 
megaly resistant to ACTH, 207* 
testosterone propionate; effect in case of 
pituitary tumor & gynecomastia, 397* 
testosterone propionate; effect of estrone 
on response to, in castrated male rat, 970t 
testosterone propionate; hepatic inactiv’n 
of, in capons, 962+ 

—— testosterone propionate; influence on ['#! 
therapy of metast. thyroid carcinoma, 1* 

aa relation to serum inorg. P in men, 
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ANENCEPHALY: see Brain 
ANESTHESIA: conditioning for, with cortisol 
hemisucce. sodium, in rats, 
ANNOUNCEMENTs: see Endocrine Society and Am. 
Cancer Soc., Am. Diabetes A., Am. Geri- 
atrics Soc., Am. Goiter A., Am. Orthopsychi- 
atric A., Biological Photographic A., Dickin- 
son Research Memorial, arvard Med. 
School, Harvard School of Public Health, 
Internat. Cancer Cytology Congress, Inter- 
nat. Congress of Int. Medicine, Internat. 
Fertility A., Laurentian Hormone Confer- 
ence, New ‘York Acad. Med., New York 
Heart A., Public Health Service, World 
Congress. ‘on Steril. & Fertility, Yale Uni- 
versity 
ANNUAL MEETINGS: see Announcements; and 
under name of Society 
ANOREXIA endocrine activity in, 801* 
ANTICORTISOL: see Anthihormones 
ANTIDIURETIC: see Pituitary preparations 
ANTIGOITROGEN: see Antithyroid drugs 
ANTIHORMONEs: see also various hormones 
anticortisol action of 2-methyl-9(a)-chloro- 
cortisol, 1631* 
antidiuretic hormone: see: Pituitary, prepa- 
rations 
antihormone formation & inhib. of 
oe foll’g admin. of hog FSH to women, 
3 


—— anti-ICSH serum: see Pituitary prepara- 
tions 
anti-insulin factor in a case of insulin re- 
sistance, 680* 
ANTI-INFLAMMATORY: see Inflammation 
ANTITHYROID Druas: see also Mercapto com- 
pounds; Thiouracil; Thyroid disorders 
antigoitrogenic assay of pork & beef 
thyroid, 1595* 
carbimazole; clin. effects & toxicity of, 
391*, 887* 
—— in treatment of hyperthyroidism in chil- 
dren. §2* 
—— influenve on I'* therapy of metast. thy- 
roid carcinoma, 1* 
ARAB Laurence-Moon-Biedl syndrome in, 
162 
ArMED Forces Medical Library; Plight of (Edi- 
torial), 687* 
ARTHRITIS 
polyarthritis in rats; vais of corticoids in 
production, 918f 
rheumatoid; effect of ACTH & prednisone 
on excretion of aldosterone in, 1541* 
rheumatoid; metabolites of hydrocorti- 
sone & cortisone in synovial fluid, 86* 
ARYLSULFONUREAS: see Diabetes; Sulfonamides 
Ascorsic Acrp: see Adrenal physiology; Vitamins 
AstHMA: prolonged ingestion of iodide for; 
goiter from, 141*, 1109* 
Avutuor INpDEx to Volume 16, 1638* 
Automatic feed, improved: see Methods 
Awarps: see Endocrine Society; Am. Goiter 
Assoc.; Grants 
AYERST, McKenna & Harrison FELLowsHIP: 
we eveics 
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MErTABOLIsM: see also Oxygen 
— appraisal of, vs. PBI & I'*! tests, 
4 


—— effect of antithyroid drugs on: see also 
Antithyroid drugs; Thyroid 

—— effect of dinitrophenol on, 1026* 
effect of iodine preparations on: see also 
Iodine; Thyroid 

—— effect of stilbestrol on, in thyroxine-bind- 
ing studies, 1491* 
effect of thyroid hormones on: see also 
Thyroid 
effect of triac and tetrac on in myxedema, 
1470* 


—— effect of triac and tetrac on, related to 
other parameters, 1299* 
effect of dl-tribromthyronine on, 1395* 
—— in struma lymphomatosa; response to 
thyroid, 35* 
—— in thyroid disorders: see also Thyroid 
in thyroiditis, 542*, 1422* 
—— in various endocrinopathies: see specific 
gland or disease 
BENEMID: see Probenecid 
BENODAINE. (benzodioxane): see Piperoxane 
BETA-HYPOPHAMINE: see Pituitary preps. 
BroLoaicaL PHorograpuic Assoc., Annual Meet- 
ing, 702 
BILE: see Liver 
Buinp subjects: see Eyes 
Boop: see also constituent or disorder involved 
—— ACTH: see Pituitary preps. 
anemia in subacute thyroiditis, 1422* 
——- antidiuretic activity: see Pituitary preps. 
(antidiuretic) 
—— calcium: see Calcium; Electrolytes 
— -— chemical constituents; effect of orchiec- 
tomy on, 301* 
—— chloride: see Electrolytes; Sodium 
—— cholesterol: see Cholesterol; Lipids 
-—— chromatophorotropic activity, 755* (see 
also Pituitary preps.) 
content of human placenta, 1120* 
—— corticosteroids: see Adrenal preps. 
—— electrolytes: see Electrolytes 
enzymes: see Enzymes 
eosinopenic activity of fluorocortisol ace- 
tate, 951T 
eosinopenic response to ACTH in acro- 
megaly, 207* 
—— eosinophils: see also Adrenal disorders; 
Pituitary preps. (ACTH) 
eosinophils and electrolytes; relation to 
diurnal vars. in 17-OH-CS of blood & urine, 
196 


—— eosinophils and 17-OH-CS in normal & 
blind subjects & night workers, 622* 
eosinophils in children with rheum. fever; 
effect of cortisone, 634* 
epinephrine & nor-epi. in: see Adrenal 
preps. (medulla) 
erythrocytes: uptake of I'!-labeled thy- 
roid comps. by, 976f 
formation; influence of hormones and 
antimetabolites on, 949 

lucose: see Carbohydrate metab.; Di- 
abetes; Insulin 
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(cont.) 

gonadotropin, chorionic, in: see Gonado- 
tropins; Pregnancy 

—— hemangiomata (large) of liver & spleen in 
with estrogenic Leydig-cell tumor, 
151 
hemorrhage as complication of thyroid- 
ectomy, 1456* 

—— hydrocortisone: see Adrenal preps. 
iodine: see Iodine 
intermedin: see Pituitary ee. 
leukocytes: see also Sex; Toxicity 

—— leukocytes during I"*' therapy of metast. 
be: carc. (methimazole agranulocyto- 
sis), 1 
rn ; effect of carbimazole on, 391*, 


leukocyte morphology (blood smear); sex 

differentiation, by 55*, 1163* 

lipids and lipoproteins: see Lipids; Pro- 
in 


neutropenia during heavy insulin-sparing 
sulfonamide therapy, 821* 
—— 17-OH-CS see Adrenal preps. 
—— phosphorus: see Phosphorus 
—— potassium: see Electrolytes 
pressure: see Vascular system 
—— progesterone: see Progesterone 
protein: see Nitrogen; Protein 
relaxin: see Relaxin 
—— smear for detection of genetic sex: see also 


x 
steroids: see Adrenal preps.; Steroids 
sugar: see Carbohydrate metab.; Dia- 
betes; Insulin 

—— thyroidal substances: see Thyroid preps. 

—— triiodothyronine other iodinated 
substs.: see Thyroid preps. 

TSH: see Pituitary preps. (TSH) 

Bopy 
distribution and rates of conjug. of 4-C¥- 
cortisol, 1137* 

—— fluids: see Bile; Blood; Lymph; Mucus; 
Saliva; Smears; Synovial fluid;. Tissues; 
Urine 

—— general bodily effects of large doses of I'*!, 
1 

rowth & weight: see Children, Infants; 

Nutrition; Pituitary preps. (growth hor- 
mone); Vitamins 

—— temperature: see Temperature 

—— tissues: see Tissues; and specific organ in- 
volved 

Bone: see also Arthritis; Calcium; Parathyroids 
cartilage; uptake of S** by; effect of 

growth hormone on, 988f 
concerning the term “pseudo-pseudo- 
hypoparathyroidism,’’ 293* 

-—— effect of steroids on, in excessively tall 
girls, 249* 

—— in atypical Cushing’s syn., 350* 

—— metastases to: see Thyroid disorders, can- 
cer 
osteomalacia due to hypoparathyroidism, 
419 


—— osteomalacia, glycosuric; renal response 
to amm. chloride in, 599* 
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BonE (cont.) 
skeletal age; effect of m. testosterone on, 
241* 


Boox ReaistErR, 300, 702, 838, 1290, 1404 
Brain: see also Mental: Nervous system 


1281 
electroencephalogram; quant. effects of 
cortisone & ACTH on, 839* 
—— hypothalamus: see Hypothalamus 
intracranial ops. or injury; diabetes insipi- 
dus following, 942¢ 
Breast: see also Ovary 
—— carcinoma, appearing in woman bilat’y 
adrenalect’d for Cushing’s syn., 1126* 
— galactorrhea foll’g chlorpromazine thera- 
py, 292* 
menses; Ca and P metab. in, 1245* 
—— gynecomastia and lactation in man with 
pituitary tumor, 397* 
—— gynecomastia, hypogonadism & cord le- 
sion; chromosomal sex, 1607* 
—— iodide metab. of, in lactating dogs, 989+ 
—— mammary-stim’g hormones; direct action 
of, 
—— mammatropin: see also Pituitary preps. 
—— prolactin: see Pituitary preps. 
BZ 55: see Sulfonamides; Diabetes 


see Radioactive 

Ca see also Bone; Electrolytes; Parathy- 
roids 

and Mg metabolism; effect of Na phy- 

tate on, 

Ca‘; tissularl distrib. of, in BCG-immu- 

nized g. pigs, 989T 

effect of probenecid on, in hypoparathy’m 

with galactorrhea, 1245* 

—— hypercalcemic states; cortisone & ACTH 

in, 945f 

infusion test in hyperparathy’m, 1507* 

—— metabolism; effect of estrogens on, in 
hypoparathy’ m, 668* 

-~—— metabolism in syndrome of tetany, stea- 
torrhea & amenorrhea, 1043* 

—— normocalcemia in a tropical country, 991t 

—— of serum in hypoparathy’m with osteo- 

malacia, 419* 

tolerance test in hyperparathy’m & 

Cushing’s syn., 

—— tolerance test; reliability of, in hyper- 
parathy’m, 977¢ 

CANCER: see also "specific organ involved 

amphenone: see Amphenone 

effect of bilat. adrenalectomy: see Adrenal 

disorders 

effect of hypophysectomy: see Pituitary 

disorders 

hormonal therapy: see Adrenal preps.; An- 

drogens; Estrogens; Radioactive 

—— ]'8!in study & treat. of: see Iodine, radio- 
active 

—— of breast, ef ag in bilat’y adrenal- 
ect’d woman, 1126* 

—— prior x-irrad. of head & neck in children 

with thyroid cancer, 1487*, 1580* 
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CANCER (cont.) 
—— Walker carcinoma in rats: effects of hor- 
mones on transplants of, 970 
CARBIMAZOLE: see Antithyroid drugs 
CARBOHYDRATE METABOLISM: see also Diabetes 
mellitus; Insulin; Pancreas 
alteration of, in adrenogen. syn., 985f 
arylsulfonureas in diabetes, 1626* 
—— blood sugar & liver glycogen of underfed 
rats, 9867 
—— C1-glucose in study of effect of cortisone 
in hypophy’d dogs, 934t 
—— C"-glucose; influence of adrenalect’y on 
metab. of, in dogs, 991f 
—— CH and anabolic effects of growth hor- 
mone; dissociation of, 937t 
—— effect of corticoids on, 984t 
—— glucagon; in vivo effects on hepatic glyco- 
gen & gly. enzymes, 935f 
—— glucagon-activating system; tissue & 
intracell. distrib. studied with I'*!-gluca- 
gon, 935t 
—— glucagon-I'*'; distrib. & degrad. of, in 
rats, 985 
—— glycopexis in mice; effect of vit. Be & 
cortisone on, 961f 
—— glycosuric osteomalacia; renal response to 
amm. chloride in, 599* 
—— hypoglycemia ketosis; role of hypophysis 
in, 983T 
—— hypoglycemic attacks in Simmonds’ dis. 
improved with cortisone, 1089* 
—— in obesity, 367*, 375*, 653* 
—— true glucose, urinary, as index ef gluco- 
corticoid activity, 958T 
CARBOXYMETHYL CELLULOSE (CMC); not-adren- 
al-mediated anti-inflamm. effect of, 960T 
CARBUTAMIDE: see Sulfonamides; Diabetes 
Carcinoma: see Cancer; and under specific organ 
involved 
CARTILAGE: see Bone 
CastTRATEs: see Ovary; Testis 
CATECHOL amines: see Adrenal preps. (medulla) 
CHILDREN: see also Familial; Growth; Infants; 
and various endocrine disorders 
and adolescents; thyroid cancer in, 1487* 
—— congenital disorders: see also Congenital 
cretinism, see Thyroidal disorders, hypo- 
thyroidism 
corticosterone metabolism in, 
—— hermaphroditic; management of, 547* 
in (endocrine factors), 


—— juvenile familial hypoadrenocorticism, 
hypoparathy’m & superficial moniliasis: 
sensitivity to morphine (autopsy), 1374* 

—— precocious puberty: see Puberty, pre- 
cocious 

—— nodular lesions of the thyroid in, 1580* 

eae — & adipose; steroid excretion in, 

473 

rheumatic fever; blood ACTH in, 262* 

—— rheumatic fever treated with cortisone; 

PBI, corticoids & 17-KS, 634* 

stimulation of growth by m. testosterone, 

241* 

CHLORIDE: see Electrolytes; Sodium 

CHLOROCORTISOL: see Adrenal preps. 
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CHLORPROMAZINE: see also Tranquilizing agents 
effect on pituitary function, 292* 

effect on pituitary-adrenal function, 915 
—— inhib. of adrenal response to insulin hy- 
poglycemia by, 913f 

—- & menstruation delayed by, 


CHOLESTEROL: see also Lipids; and various endoc- 

rinopathies 

effects of tetrac & triac on, in myxedema, 

1299*, 1470* 

metabolism; pancreatic alpha-cell func- 

tion in relation to (in rabbits treated with 

CoCle), 507* 

—— of plasma, as affected by MAG & hydro- 

cort. in adrenalect’d patients, 338* 

of serum; effect of orchiectomy on, 301* 

CHOLESTANE-DIONE-3,6: see Adrenal preps. 

CHORIONIC GONADOTROPIN: see Gonadotropins; 
Pregnancy 

CHROMATIN, sex: see Sex 

CHROMATOGRAPHY: see Methods 


CHROMATOPHOROTROPIC hormone: see Pituitary. 


preps. 
CHROMOGENS: see Methods 
CHROMOSOMAL sex: see Sex 
Crpa Awarp: see Endocrine Society 
Crrrue@sis: see Liver 
CLASSIFICATION, of cretinism, 1522* 
see Estrogens; Menstruation; 
Ovar 
see Teaching Clinics 
CoBALT 


cobaltous chloride; effect on I'*! uptake in 
man, 831* 
cobaltous chloride-induced destruct. of 
pancreatic alpha cells in rabbit; cholesterol 
metab. in, 507* 
ConGENITAL: see also Familial; Hermaphrodism; 
and under various endocrine glands 
adrenal hyperplasia: see Adrenal disorders 
—— cretinism: see Thyroid disorders, hypo- 
thyroidism 
—— familial muscular dystrophy & gonadal 
dysgenesis, 1614* 
goiter: see also Thyroid disorders 
dysgenesis: see Ovary; Testis; Sex 
—— Laurence-Moon-Biedl syndrome, 1622* 
Contents of Volume 16, P ge i (December) 
Copper in normal & path. human thyroid and 
other tissues, 123* 
Corpus luteum: see Ovary 
Corticorps; CoRTICOSTEROIDS; CORTICOSTERONE: 
see Adrenal preps.; Steroids 
Cortisou: see Adrenal preps. 
CortTIsoNE: see Adrenal preps. 
CREATINE; CREATININE: see Nitrogen 
CretinisM: see Thyroid disorders, hypothyroid- 
ism 
CrRYPTORCHIDISM: see Testis; Sex 
CusHiNn@’s SYNDROME: see also Adrenal disorders; 
Pituitary disorders 
—— adrenal or pituitary disease? 1276* 
—— aldosterone and related steroid in urine, 
6 


—— and sexual precocity in 2-yr.-old boy, 674* 
—— ao the adrenal hyperfunction in, 
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Cusutne’s SYNDROME (cont.) 
—— calcium tolerance test in, 981} 
activity of blood in, 
55 


effect of cortisone on serum protein & 

lipoprot. pattern in, 613* 

—— fluctuation in excretion of adrenocort. 
steroids in, 286* 

—— fulminating, and islet-cell care. of pan- 
creas, 1364* 

—— hypertension; effect of Benodaine on, 529* 

spontaneous remission, 406* 

—— urinary 17-OH-CS as criterion of hyper- 
corticism in, 960T 

—— woman bilat’y adrenalect’d for; appear- 

ance of breast cancer in, 1126* 


Dpp; metabolic studies with, 

Drar-Mvttsm; relation to endemic goiter, 977 

DEHYDROGENASEs: see Enzymes : 

11-DeoxycortIsoL: see Adrenal preps. 

DEsSOXYCORTICOSTEROIDS; DESOXYCORTICOSTER- 
ONE: see Adrenal preps. 

D1aBETEs INsrpipus: see Pituitary disorders 

Diasetes see also Carbohydrate 
metab.; Insulin; Pancreas 

adrenocortical function in, 9867 

arylsulfonureas in treatment, 1626* 

—— diabetes-vitiligo syndrome, 

—— differentiation of insulin disturbs. in, 932+ 

effect of prednisone in; inhib. by renal 

tubulin, 987 

fate of diiodotyrosine in, 735* 

—— functional state of adrenal cortex in, 932+ 

—— glucose tolerance test: see also Carbohy- 

drate metab.; Insulin 

insulin: see also Insulin 

—— insulin-sparing sulfonamides in; excretion 

studies, 821* 

metabolic effects of prednisone in, 987f 

—— severe; insulin resistance treated with 

ACTH; anti-insulin factor in serum, 680* 

sugar tolerance test: see also Carbohydrate 

metab.; Insulin 

—— temporary, from growth hormone alone, 

in rat, 

—— use of laboratory tests in, 272* 
Dickinson REsEARCH MeEmorIAL GRANTs, 837, 
999 

Diet: see also Nutrition; Sbesity; Vitamins 

low-phosphate; response to, in test for 

hyperparathy’m, 1507* 

DIETHYLSTILBESTROL: see Estrogens 

DI1l0DOTHYRONINE; D1l0DOTYROSINE: see Thy- 

roid preps. 

2,4-DINITROPHENOL; effect on thyroidal & adrenal 
function in man, 1026* 

DistiILL1nG head, simplified, for det’n of corti- 
costeroids, 138* 

DrureEsts: see Kidney; Pituitary disorders (diab. 
insip.) & preps. (antidiuretic); Water 

DrurRNAL 

excretion of adrenaline & nor-ad., 222* 

excretion of aldosterone & 17-OH-CS, 

1326* 

—— variation in 17-OH-CS§; relation to eosinos. 
& electrolytes, 196* 


> 
| | 
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DruRNAL (cont.) 
—— variation in urinary vol. related to excre- 

tion of ADS, 28* 

variation of plasma and ur. 17-OH-CS in 

night workers & blind subjects, 622* 

variation of plasma total 17-OH-CS, 380* 

DwarrisM: see also Children; Growth; and vari- 
ous endocrine disorders 

cretinism: see Thyroid disorders, hypo- 

thyroidism 

gonadal dysgenesis: see Ovary; Testis; Sex 

—— pituitary dwarfism: see Pituitary dis- 
orders 

— stimulation of growth by m. testosterone, 
241 


DvopENAL Utcer: see Gastro-intestinal tract 
Dyrne@ patients: see Stress 
DystropH1A Myoronica: see Muscle 


Error, Letters to: see Letters to the Editor 
687*, 1276*, 1626* 
ENCEPHALOGRAM (EEG): see Brain 
ELECTROLYTES: see also Calcium; Magnesium; 
Sodium; and in various endocrine disorders 
and eosinophils; relation to diurnal vars. in 
17-OH-CS of blood & urine, 196* 
and N excretion; effect of cortisone & 
hydrocort. on, by various routes, 953+ 
effect of Pitressin on, in hyperthyroidism, 
322* 


effect on synthesis of liver glycogen, 984f 

exchangeable body Na & K in hyper- & 

hypothyroidism, 974f 

excretion after admin. of various thy. 

hormones in myxedema, 1405* 

excretion; effect of estrogens on, 1032* 

excretion in adrenalect’d patient; effect 

of MAG, 338* 

excretion in aged men, 779* 

—— in normal and toxemic pregnancy, 1196* 

—— low, in fulminating hyperadrenocort’m 

after removal of islet-cell tumor of pan- 

creas, 1364* 

metabolism of, in pregnant addisonian, 

1251* 

—— potassium of serum after i.v. insulin in 
ACTH hyperadrenocort’m, 489* 

—— of serum; effect of orchiectomy on, 301* 

sodium and K depletion; aldosterone ex- 

cretion during, 

ENDOCRINE: see also Androgens; Estrogens; 
Gonadotropins; Hormones; Progesterone; 
Steroids; and various glands (preps. & com- 
pounds) 

activity in anorexia nervosa, 801* 

—— factors in hyperthyroidism in children, 62* 
ENpDocRINE Society 
ABSTRACTS 

of papers presented at the 38th Annual 

Meeting (June 1956), Chicago, IIl., 

ANNUAL MEETINGS 

Thirty-eighth, Chicago, Ill., June 1956 

—— announcements of, 165, 296, 429, 

561, 696, 834 

program (last session, joint, with Am. 

Diabetes A.), 561 

—— abstracts of papers on program, 912t¢ 
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ENpDOocRINE Society (cont.) 
ANNUAL MEETINGS (cont.) 
—— Thirty-ninth, New York, N. Y., May- 
June, 1957 
~ announcements of, 1130, 1286, 1398, 
1533, 1634 
AWARDS (Medal of the Endocrine Society; 
Ciba Award; Ayerst, McKenna & Harri- 
son Fellowship; Schering Scholar; Upjohn 
Scholar) 
—— for 1956 
—— announcements of, 166, 296, 429, 
565, 696, 834 
recipients of, 993 
—— for 1957 
—— announcements of, 997, 1130, 1286, 
1399, 1534, 1634 
FELLOWSHIPS: see Endocrine Society, awards 
JOURNAL OF CLINICAL ENDCORINOLOGY «& 
METABOLISM: see Journal 
MEDAL: see Endocrine Society, awards 
OFFICERS; COUNCIL; PUBLICATIONS COMMITTEE: 
EDITORIAL BOARD & EDITOR 
— for 1955-56: see general information 
pages, front adv. section, Jan.—June 
issues - 
for 1956-57: see Ibid., July—Dec. issues 
POSTGRADUATE ASSEMBLY IN ENDOCRINOLOGY «& 
METABOLISM, (Eighth; Houston, Texas, 
Oct. 1956; sponsored with University of 
Texas) 
announcements of, 431, 568, 699, 836, 
999, (with program) 1132, 1288, 1401 
SCHOLARS: see Endocrine Society, awards 
ENDOCRINOLOGY: assemblies, conferences, con- 
gresses, meetings, postgraduate courses, sym- 
posiums, see under organizations listed in 
Announcements 
ENnpomeEtrRivum: see Menstruation; Uterus 
ENzYMES 
—— dehydrogenases, steroid, as models for 
binding of hormonally active steroids, 
924t 
enzyme level for anti-estrogen activity of 
stilbestrol homologues, 
—— 11-hydroxylase deficiency in hyperten- 
sive congen. adrenal hyperpl., 920t 
—— 66-hydroxylase in human placenta, 903* 
—— 6f-hydroxylase in rat liver, 9477 
pancreatic: see Pancreas 
—— phosphatase: see Phosphorus 
—— systems of adrenal cortex (histochemical 
data), 580* 
Eostnopuits: see Blood 
EPINEPHRINE: see Adrenal preps. (medulla) 
EpipuysEs: see Bone 
Errata: 837; and i (Sept.) 
Estrab10L; Estrin; Estriou: see Estrogens 
EstroGEns: see also Gonadotropins; Hermaphrod- 
ism; Menstruation; Ovary; Pregnancy; Pro- 
gesterone; Sex; Steroids 


logues at the enzyme level, 924f 

and 17-KS excretion in virilizing adrenal 

adenoma, 1075* 

—— diethylstilbestrol; effect on thyroxine- 
& binding in serum, 1491* 


anti-estrogen activity of stilbestrol homo-- 


I 
I 


n 
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EstroGENs (cont.) 
—— a-estradiol; cytologic effects of, on cul- 
tures of pineal gland, 940t 


electrolyte excretion, 1032* — 
estradiol-induced uterine growth in rats; 
of, by ad. steroids & ACTH, 
96 


—— estrogenic Leydig-cell tumor with metast. 
dog; bisexual hormone production, 

—— estrone; effect on response to androgen in 

castrated male rat, 970+ 

excretion during admin. of hog FSH to 

women, castrated or not, 433* 

excretion in man with pit. tumor & 

gynecomastia, 397* 

—— implants in weanling rats; lipotropic ef- 

fects of, 988+ 

in treatment of excessively tall girls, 249* 

— of premature ejaculation, 


—— in treatment of surgical hypoparathy’m 
pptd. by menopause, 668* : 
urinary; essential factors for analysis by 
photofluorometry, 972t 
—— various; comparative effects on FSH in 
castrated women, 
17-a-ETHINYL-19-NORTESTOSTERONE; 
tional activity of, 869* 
17-ETHYL-19-NORTESTOSTERONE; effects on serum 
proteins, lipoprots. lipids, 1388* 
ETIOCHOLANOLONE: see Adrenal preps. 
Eunucuism; Eunucuorptism: see Ovary; Testis; 
Pituitary disorders 
Gorter: see Thyroid disorders, 
hyperthyroidism 
see Eyes; and Thyroid disorders 
YES 
—— blind subjects; diurnal var. of plasma & 
ur. 17-OH-CS in, 622* 
exophthalmos: see also Thyroid disorders, 
hyperthyroidism 
a vs. involutional exophthalmos, 


progesta- 


congenital muscular dystrophy & gonadal 
dysgenesis, 1614* 
cretinism: see Thyroid disorders, hypo- 
thyroidism 
goiter; metab. of iodotyrosines in, 848* 
—— goiter: see also Thyroid disorders 
—— juvenile hypoadrenocort’m, hypopara- 
thy’m & superficial moniliasis, 1374* 
—— Laurence-Moon-Biedl syndrome in Arab 
boy, 1622* 
—— myotonia atrophica with testicular atro- 
phy, 1235* 
Fanconi syndrome: see Bone, osteomalacia 
Fat: see also Cholesterol; Lipids; Obesity 
metabolism in 2 kinds of obese mice, 


—— neutral, and ketones of blood during in- 
sulin-sparing sulfonamide therapy, 821* 

—— obese rats and dogs; fat storage of DDD 
in, 
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estradiol; effect on renal hemodynamics & 
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Fart (cont.) 
radioactivity in, foll’g admin. of cortisol- 
4-C, 960}, 1137* 
Feces: see Gastro-intestinal tract 
FELLowsuips: see Endocrine Society, awards; 
Am. Cancer Soc.,; Grants 
Fern patterns in mucus: see Menstruation; Nasal; 
Uterus 
Ferti.ity: see Ovary; Pregnancy; Testis 
Fetus: see also Pregnancy 
—— genetic factors in cretinism, 1522* 
—— placental transfer of thyroid hormone; 
relation to cretinism, 1392* 
—— plasma progesterone of fetus, in pregnant 
addisonian, 1251* 
Fiuoro Compounps: see Adrenal preps. 
Fourc Acrp: see Vitamins 
FOLLICLE-STIMULATING Hormone (FSH): see 
Gonadotropins; Pituitary 
Foon: see Diet; Nutrition; Obesity 
Frontiers, beckoning, for thyroidologists, 1405* 
Fructose/citric acid secretion: see Testis 
FSH: see Gonadotropins; Pituitary 


see Breast 
GASTRO-INTESTINAL TRACT 

duodenal vs. gastric ulcer; intermedin-like 
activity of blood in, 662* 

fecal excretion of I'! foll’g dinitrophenol, 
1026* 

feces; radioactivity in, foll’g 4-C'*-corti- 
sol, 1137* 

gastric wound healing; effect of predni- 
sone, 945+ 
—— rectum; absorp. of hydrocortisone from, 
557* 

—— steatorrhea, 
amenorrhea, 10 
uropepsin, ulcerogenesis & hormones, 
62 


pseudohypoparathym & 
43* 


GENETIC 
—— factors in cretinism, 1522* 

sex: see Sex; Ovary; Testis 

GLoBuULIn: see Protein 

see Carbohydrate metabolism 

GuiucosE: see Carbohydrate metab.; Diabetes 
mell.; Insulin 

GuLycoGEN: see Carbohydrate metabolism 

Guycopexis: see Carbohydrate metabolism 

argent see Carbohydrate metab.; Diabetes 
mell. 

Gorter: see Thyroid disorders; Iodine; Anti- 
thyroid drugs 

GorrroGEN: see Antithyroid drugs; Thyroid dis- 
orders 

Gonaporropins: see also Pituitary preps.; Preg- 
nancy 

—— chorionic; effect on lipid & lipoprot. pat- 
tern of serum, 965¢ 

chorionic; effect on rat adrenals, 947 f 

chorionic, in disturbed pregnancy; toad 

method for quant. estimation, 1354* 

chorionic, in pregnancy: see also Preg- 

nancy 

chorionic, in treat. of male ‘eunuchoid- 

ism-with-low-FSH,” 9687 


— 
F 
/ 
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GONADOTROPINS (cont.) 

chorionic; urinary steroids during admin. 
of, in “idiopathic” hirsutism, 517* 

FSH; comparative effects of various es- 
trogens on, in castrated women, 966T 


—— FSH excretion in myotonia atrophica, 


1235* 

—— FSH excretion in syndrome of amenor- 
rhea, tetany & steatorr., 1043* 

—— FSH excretion normal in 27-yr.-old 
woman with primary amenorrhea, 909* 

—— FSH (hog) admin’d to women; antihor- 

mone formation & inhib. of ovaries, 433* 

gonadotropic funct. of pituitary & mating 

in cats & rabbits; hypothalamic areas 

controlling, 914} 

—— gonadotropic hormones; use of Adsormone 
for cone’n of, from urine, 940 

—— HMG (human menopausal) standard in 
estim. of ur. gonadotropins in non-preg- 
nant subjects, 1180* 

—— ICSH: see Pituitary preps. 

inhibition of, by nor-ethandrolone in 

nonandrogenic doses, 926f 

prolactin: see Pituitary preps. 

GoNnaDAL DysGEnEsiIs: see also Ovary; Sex; Testis 

with androgenic manifestations in the tall 

eunuchoid female, 235* 

Gonaps: see Androgens; Estrogens; Gonado- 
tropins; Hermaphrodism; Ovary; Sex; Testis 

Grants: see Awards; Fellowships; Dickinson Re- 
search Memorial; Harvard School of Public 
Health; Public Health Service; Yale Uni- 
versity 

Graves’ Disease: see Thyroid disorders, hyper- 
thyroidism 

Grown: see also Children; and under various 
endocrine disorders 

excessive, in adolescent female; treatment, 

249* 

hormone: see Pituitary preps. 

linear and skeletal; effect of methyl- 

testosterone on, 241* 

C YNECOMASTIA: see Breast 


Har 


—— hirsutism; effect of removal of adrenal 
tumor on, 1075* 
hirsutism, ‘‘idiopathic’; a transitional 
adrenal abnormality; effect of CG, corti- 
. sone & ACTH on excretion of steroids in, 
517* 
—— hirsutism in infantile insufficiency, 817* 
—— hirsutism: see also Adrenal disorders 
Cushing’s syndrome; Hermaphrodism 
HALOGENATED STEROIDs: see Adrenal preps. 
Harvarp Mepicat Post-graduate 
courses in pediatrics (1956), 572 
Harvarp ScHoou or Pustic Scholar- 
ships, 170 
Hasurmoro disease: see Thyroid disorders (thy- 
roiditis) 
Heart: see also Vascular system 
—— cardiac disease; excretion of ADS in, 28* 
—— cardiac failure & thoracic caval constrict. ; 
aldosterone studies in dogs with, 957t 
HEMORRHAGE: see Blood 
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HeRMAPHRODISM: see also Adrenal disorders 
Ovary; Sex; Testis 
female; genetic sex det’d by vaginal 
smear, 155* 
—— pseudohermaphrodism, female, with penile 
urethra, masquerading as precoc. puberty 
& cryptorchidism, 412* 
—— pseudohermaphrodism; genetic & hor- 
monal aspects of, 
—— recommendations concerning manage- 
ment, 547* 
Hirsutism: see Hair 
Hormonss: see also Androgens; Estrogens; Gona- 
dotropins: Progesterone; Steroids; and under 
various endocrine glands 
effect of, on Walker carcinoma in rats, 


70 

effect on synthesis of liver glycogen, 984+ 

hormonal factors; influence on blood for- 

mation, 949f 

HMG (human menopausal gonadotropin): see 
Gonadotropins 

Hyauinosis; role of pituitary in production of, 
by DCA, 943f 

Hyprocortisone: see Adrenal preps. 

17-HyproxycorTIcosTEROIDs: see Adrenal preps. 

6-8-HyDROXYLASE: see Enzymes 

17-a-HyDROXYPROGESTERONE 

——and the virilism of the adrenogenital 
syndrome, 1262* 
conversion to cortisol by human adrenal 
in vitro, 1283* 

HYPERGLYCEMIA: see Carbohydrate metab.; Dia- 
betes mell. 

HYPERTENSION: see Vascular system 

HypertHyroipism: see Thyroid disorders 

Hyperrricuosis: see Hair 

HyYpoGENITALIsM: see Androgens; Estrogens; 
Ovary; Testis 

HypoGiycemia: see Carbohydrate metab.; Dia- 
betes mell.; Insulin 

Hypogonapism: see Androgens; Estrogens; 
Ovary; Testis 

B-HypopHAMINE: see Pituitary preps. 

Hypopuysis: see Pituitary 

Hypopiruitarism: see Pituitary disorders 

HypoTHALAMUS 

hypothalamic action of adrenal steroids, 


—— hypothalamic areas controlling pit. gonad- 
otropins & mating in cats & rabbits, 914f 

—— in relation to polyuria foll’g hypophysec- 
tomy, 183* 

—— morphology of neurosecretory neurons, in 
941 


Hyporuyrorpism: see Thyroid disorders 
Hypoxia: see Oxygen 


I nctsor: see Teeth 

InpEx to Volume 16: author, 1638; subject, 1651 
INFANTS: see also Congenital; Children; Fetus; 

Pregnancy 
—— anencephalic; plasma 17-KS if, 1281* 

cretinism; see Thyroid disorders, hypo- 
thyroidism 

thyroid insuff’y; hirsutism in, 

1 


— 

I 

I 

I 

I 

I 
I 
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INFANTS (cont.) 

newborn adrenal; isol. of highly unsat’d 

ketonic compound from, 949f 

of unknown sex; leukocyte sex chromatin 

in, 1163* 

six-month infant with renal acidosis; no 

aldosterone in urine, 950T 

sporadic goiter in, 146* 

INFERTILITY: see Ovary; Testis 

INFLAMMATION: see also Stress 

anti-inflammatory effect of 
methylcellulose, 960 t 

INSULIN: see also Carbohydrate metab.; Diabetes 
mell.; Pancreas 

effect on excretion of epinephrine & nor- 

epi., 876* 

ypoglycemia; effect on excretion of 

adrenaline & nor-ad. after hypophysecto- 

my, 1017* 

impaired insulinogenesis vs. 

destruction, in diabetes, 932+ 

insulin-glucose tol. curve in obesity; effect 

of ascorbic acid, 367*, 653* 

insulin-sparing sulfonamides; 

studies, 821* 

—— plasma-insulin activity, 

resistance treated with ACTH, 680* 

—— sensitivity; persistence of, in acute hyper- 
fadrenocort’m induced by ACTH, 489* 

tolerance curves in anorexia nervosa, 801* 

INTERMEDIN: see Pituitary preps.; Pigment 

INTERSTITIAL-CELL-STIMULATING HorRMONE 
(ICSH): see Pituitary preps. 

INTERSTITIAL CELLS: see Testis 

INTERNATIONAL Cancer Cytology Congress: 999; 
Congress of Internal Medicine, 299; Fertil- 
ity Assoc. Regional Meeting, 299 

IopINE: see also Thyroid preps. & comps. 

-— assay of pork & beef thyroid, 1595* 

effect of, on metab. of diiodotyrosine, 735* 

iodinated compounds: see also Thyroid 

preps. 

iodinated protein in serum in cancer of 

thyroid, 1554* 

——- iodinated protein in serum in Hashimoto 
thyroiditis, 1570* 

—— metabolism in cretinism, 1522* 

—— metabolism in functional care. of thy- 
roid, 928t 

—— metabolism in slices; new study method, 


carboxy- 


increased 


excretion 


ae BMR & I'*! tests; clinical appraisal, 
—— PBI; effect of triac & tetrac on, 1470* 
—— PBI in children with rheum. fever; effect 
of cortisone, 634* : 
——- PBI??? or PBI?*!; simple ion exchange 
resin technique applied to det’n of, 1122* 
—— prolonged ingestion of; goiter from, 141*, 
1109* 
RADIOACTIVE 
—— diiodotyrosine deshalogenating activity 
of human thyroid tissue studied by, 
1096* 
effect of cobalt on thyroidal uptake of, 


in man, 831* 
—— ]'*! clearances of plasma, salivary & 
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IopDINE (cont.) 
RADIOACTIVE (cont.) 

thyroidal, in various thyroid states, 

449* 

I'3!_glucagon; tissue distrib. of, in rats, 

935t, 985T 

—— I'3! metabolism in lactating dogs, 989f 

—— |"! uptake & excretion studies; tech. 
considerations in, 1102* 

—— ]'*! uptake & PBI'*!; effect of amphe- 
none on, 705* 

——— |'*! uptake & PBI; effect of stilbestrol 
on, in thyroxine-binding studies, 1491* 

—— [31 uptake & PBI; effect of TSH on, 
in hyperthyroidism, 

—— I’! uptake & PBI; effect of TSH on, in 

low thyroid reserve, 1438* 

I'3! uptake & PBI high in a nongoitrous 

cretin, 983+ 

—— I! uptake & PBI in idiopathic sub- 

acute thyroiditis, 982+ 

uptake & PBI in struma lymphoma- 

tosa, 35* 

—— uptake; effect of /-triiodothyronine 
on, 1480* 

—— I]! uptake in subacute thyroiditis, 

1422* 

I'3! uptake inhib’d by i.v. thyroxine in 

hypophysect’d adults, 1311* 

I'3! uptake, rate & clearance in hyper- 

thyroidism, 980t 

—— [3! uptake, ur. & fecal excretion, & 
PBI foll’g dinitrophenol, 1026* 

—— in study of active iodine stores & daily 

hormonal output by thyroid, 930T 

in study of effect of prednisone on thy- 

roid function; thyroxine-binding in 

nephrosis, 643* 

—— in study of fate of iodotyrosines, 735* 

in study of metab. of iodotyrosines, 848* 

—— in study of placental transfer of thy- 
roxine & triiodothyronine, 1392* 

—— in treatment of metast. thyroid cancer; 
factors influencing, 1* 

—— iodide effect; mechanism of, in toxic 

goiter, studied by I'*!, 130* 

iodide; salivary secretion of, & PBI, 

studied by I'3!, 1347* 

metabolism of I'*! in hypophysect’d 

rats, 982+ 

of serum; analysis of thyroxine & pro- 

tein fractions, 573* 

radioiodine tests of thyroid function; 

clinical appraisal, 724* 

—— serum pattern of thyroid hormones in 

thyroid states (I'*! study), 928t 

studies (I!#!) in mongolism, 830* 
of serum studied by, 

80 

Iron and 17-OH-CS of plasma; diurnal vars. in 

normal & blind subjects & night workers, 


IRRADIATION: see Radioactive; Roentgen ray 
IsororEs: see Radioactive 


J o1nts: see Arthiitis; Bone 
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JOURNAL oF CLINICAL ENDocRINOLOoGY & ME- 
TABOLISM 
——. Contents of Volume 16 (1956), page i, De- 
cember issue 
—— Editorial Board, Editor, Publications 
Committee, see Editorial page, front adv. 
section 
—— Editorials: see Editorials 
Indexes to Volume 16 (1956)—author, 
1638; subject, 1651 
Letters to the Editor: see Letters to the 
Editor 
JUVENILE; see Children 


K gross: see Carbohydrate metab. 
see Steroids 
Krpney: see also Urine 

—— as an organ of internal secretion, 986f 
diuresis: see also Pituitary disorders (diab. 
insip.) and preps. (antidiuretic); Water 
—— glomerular lesions, cortisone-induced, in 

effect of vit.By:-antibiotic on, 
4 


in Addison’s disease with diabetes insip.; 

effects of vasopressin & hydrocort., 171* 
nephrosis; thyroxine-binding protein in, 
43* 


renal excretion of steroids, 963f 
renal hemodynamics; effect of estrogens 
on, 1032* 
——renal response to amm., 
glycosuric osteomalacia, 599* 
renal tubulin; inhib. of effect of prednisone 
by, in diabetes, 987 t 

—— tubular reabsorption of phosphate in 

hyperparathy’m, 1507* 

KLINEFELTER’S SYNDROME: see Testis; Sex 


chloride in 


Lactate of blood in obesity after ingestion of 
glucose, 375* 

Lacration: see Breast; Pregnancy 

syndrome in Arab boy, 
162% 

LAURENTIAN HORMONE CONFERENCE, 482; pro- 
gram, 700 

LETTERS TO THE Epiror, 153*, 155*, 160*, 163*, 
280*, 282*, 286*, 290*, 292*, 293*, 426*, 557*, 
559*, 689*, 690*, 693*, 821*, 829*, 830*, 831*, 
903*, 905*, 908*, 1117*, 1120*, 1122*, 1125*, 
°1126*, 1281*, 1283*, 1388*, 1392*, 1395*, 
1629*, 1631* 

Leukocytes: see Blood; Sex (chromatin) 

see Testis 

Liprary, Armed Forces Medical (Editorial): 
687* 

Lipips & Lipoproteins: see also Cholesterol; 
Fat; Protein 

and lipoprotein of serum; effect of CG on, 

—— and lipoproteins of serum; species varia- 
tions in response to the cortisones, 613* 

—— lipotropic effects of estrogen implants in 
weanling rats, 988 

—— of adrenal cortex; histochemical findings; 
role in steroid synthesis, 580* 
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Lipips & (cont.) 
of serum; effect of 17-ethyl-19-nortesto- 
sterone on, 1388* 

—— serum lipoproteins in struma lymphoma- 

matosa, 35* 

—— steatorrhea, tetany & amenorrhea, 1043* 
LIVER 

—— bile and liver tissue; radioactivity in, 
foll’g 4-C1*-cortisol, 1137* 
bile; excretion of 4-C'+-corticosterone in, 
1291* 
; excretion of i.v. 4-C'-testosterone in, 

971 


biliary excretion & protein binding of 

radioactive steroids, 923t 

cirrhosis of, in syndrome of fam. juv. 

hypoadrenocort’m, hypoparathy’m & su- 

perfic. moniliasis, 1374* 

—— disease; metab. of progesterone in, 114* 

—— function; effect of amphenone on, 705* 

—— glycogen; synthesis of; effects of hormones 

ions on, 984f 

hepatic disease; excretion of ADS in, 28* 
hepatic glycogen; in vivo effects of gluca- 

gon on, 935 

inactivation of androgen by, in capons, 

rate of in vitro transformation of cortisone 

& hydrocort. by, 916t 

Low Tuyrorp REsERVE: see Thyroid disorders 

Lympu from thyroid; iodinated compounds in, 

153* 
Lympuatic Tissue: see also Thyroid disorders 
(struma lymphomatosa) 

increased in boy with fam. Addison’s 

disease & hypoparathy’m (autopsy), 1374* 


‘ 


Mae; see Mono-ammonium glycyrrhizinate 
MAGNESIUM 
—— hypomagnesemia & hyperparathy’m, 973+ 
—— metabolism; effect of Na phytate on, 931f 
Mammary GLanp: see Breast 
Mammorropin: see Pituitary preps. 
MepaAL: see Endocrine Society, awards 
MEETINGs: see Announcements 
MELANOPHOREs: see Pigment 
Menopause: see Menstruation; Ovary 
MENsTRUATION: see also Estrogens; Progesterone: 
Ovary; Uterus 
—— amenorrhea foll’g chlorpromazine, 292* 
amenorrhea, primary, with spont. re- 
covery; psychogenic factor, 909* 
amenorrhea, steatorrhea & pseudohypo- 
parathy’m; effect of Ca & probenecid on 
Ca & P in, 1043* 
anovulatory women: see also Ovary 
éyclical changes in female nasal mucus 
(fern patterns), 905* 
—— menopause; surgical hypoparathy’m pre- 
cipitated by, 668* 
——— menstrual disorders; progestational effect ~ 
of norethisterone in, 869* = + 
normal non-preg. women; menopausal 
urine (HMG) as standard for gonado- 
tropin assay in, 1180* 


—— ovulation: sée also Ovary; Progesterone 
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MENSTRUATION (cont.) 
—— premenstrual tension & neurosis; serum 
ADH in, 894* 
vaginal. smears in virilizing adrenal 
adenoma with ine’d estrogen excretion; 
effect of removal of tumor, 1075* 
MENTAL: see also Brain; Nervous system 
neurosis and premenstrual tension; serum 
ADH in, 894* 
psychogenic factor in some cases of pri- 
mary amenorrhea, 909* 
Bee management of hermaphro- 
tic children, 547* 
Ysa uncge in boy with fam. Addison’s 
isease & hypoparathy’m, 1374* 
echisophrenia and neurosis; aldosterone 
excretion in, 954f 
schizophrenia; comparison of plasma 17- 
OH-CS & cortisol in, by 2 techniques, 253* 
Mercapto CoMPoUNDS 
agranulocytosis foll’g methimazole in 
metast. thyroid cancer; effect of I'%!, 1* 
—— methimazole; effect on iodide-hormone- 
release in toxic goiter, 130* 
METACORTANDRACIN: see Adrenal preps. (predni- 
sone) 
METHACHOLINE; effect on excretion of epinephrine 
& nor-epinephrine, 876* 
METHIMAZOLE: see Mercapto compounds; Anti- 
thyroid drugs 
MeEtuHops: see also Tests 
—— biologic standardization of thyroid preps. 
1595* 
chart for estimating size of metast. nodules 
in lungs, 1217* 
extraction of cholestane-dione-3,6 from 
adrenal tumor, 1075* 
for aldosterone in urine, 920T 
—— for detection of sex chromatin: see Sex 
—— for preparation of parathyroid extract 
without use of heat, 978t 
for prolactin ; histologic crop-sac criteria, 


133 
—— for total 17-OH-CS of plasma, 380* 
—— HMG assay of urinary gonadotropins, 
1180* 
—— improved automatic yoy in L-L apparatus 
for proved, fr chromato 
improved, for ¢ ks of ur. nor- 
ticoids, 
improved Sitber-Porter procedure for 
det’n of plasma hydrocortisone, 1333* 
—— in vitro assay for TSH, 927+ 
—— interfering chromogens in 17-KS deter- 
mination, 1125* 
— modified, for detection of ACTH in nor- 
mal human blood, 937t¢ 
—— Nelson-Samuels plasma 17-OH-CS meth- 
» od; systematic evaluation, 790* 
'—— Nelson-Samuels 4 vs. paper chromato- 
graphic techniques for plasma 17-OH-CS 
«& cortisol, 253* 
new assay for TSH (water transfer i in thy- 
roid slices), 974t 


—— new simplified staining for oral smears, in 
det’n of chromosomal sex, 9647 

new study method for iodine metab. in 
slices, 
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MeEtHobDs (cont.) 
—— photofluorometry in analysis of ur. estro- 
gens; essential factors for, 972+ 
—— reference standard in bioassay of relaxin, 


refinements in det’n of “free pregnane- 
diol,” 535* 

simple ion exchange resin technique ap- 
plied to det’n of serum PBI?’ or PBI", 

1122* 

simplified ig head for det’n of corti- 

costeroids, 1 

—— technical considerations in [!* 
studies, 1102* 

—— toad method for quant. estimation of CG 
in disturbed pregnancy, 1354* 

—— use of Adsormone for cone’n of gonado- 
tropic hormones from urine, 940 

1- METHYL-2-CARBETHOXY-THIO-IMIDAZOLE: see 
Antithyroid drugs (carbimazole) 

METHYLTESTOSTERONE: see Androgens 

MONGOLISM 

thyroidal function in, 830* 

—_—— thyrotoxicosis in; tests of thyroid & pit. 
function, 160* 
superficial, with hypoadrenocorti- 
cism & hypoparathy’ m; familial, juvenile, 
1374* 

MoNo-AMMONIUM GLYCYRRHIZINATE (MAG); ac- 
tion on adrenalect’d patients; synergism with 
hydrocortisone, 338* 

Mono-topotyrosiNnE: see Thyroid preps. 

MorpHINE; sensitivity to, in children with 

Addison’s disease, 1374* 

Mucus 


tracer 


cervical (chromatin) & vaginal (cyclic 
changes): see Sex; Menstruation; Ovary; 
Uterus 
nasal (cyclic changes): see Nasal 
—— oral (chromatin): see Sex 
MuscLEe 
—— muscular dystrophy, familial, congenital, 
with gonadal dysgenesis, 1614* 
—— muscular strength in aged men; effect of 
steroid therapy on, 779* 
—— myotonia atrophica with testicular atro- 
phy; hormonal excretion in, 1235* 
radioactivity in, foll’g 4-C!cortisol, 1137* 
Myoron1a Arropuica: see Muscle 
MyxepEMA: see Thyroid disorders, 
roidism 


hypothy- 


Nasat mucus, female; cyclic changes (fern pat- 
terns) in, 905* 

NELSON-SAMUELS method: see Methods 

Nepurosis: see Kidney 

Nervous System: see also Brain; Mental 

CNS§; influence of, on adrenal steroids in 

dogs, 

—— CNS regulation of ACTH; aspects of, 


—— decapitated dogs; aldosterone secretion in, 
915 

—— neurosecretory neurons; morphology of, 


—— spinal cord lesion; relation to hypo- 
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Nervous System (cont.) 
gonadism & gynecomastia; chromosomal 
sex, 1607* 
Neurosis: see Mental 
New York Acapemy or Mepicing, 29th Annual 
Graduate Fortnight, 1000 
1957), 1 
NEWBORN: 
Niaeut: see also Diurnal 
—— night workers; diurnal variation of plasma 
& ur. 17-OH-CS in, 622* 
NITROGEN: see also Protein 
and creatine metab.; effects of tetrac & 
triac on, 1299*, 1470* 
—— balance during treatment with insulin- 
sparing sulfonamides, 821* 
alance; effect of i.v. ‘testosterone on, 775* 
creatinine excretion in aged men, 779* 
excretion after admin. of various thyroid 
hormones, 1405* 
NONCONJUGATED adrenocort. steroids: see Adrenal 
preps. 
NORADRENALINE: see Adrenal preps. (medulla) 
NoORETHANDROLONE: see Androgens 
NORETHISTERONE: see Ethinyl-nortestosterone 
Notices: see Announcements 
Nuc.ear chromatin: see Sex 
Nutrition: see also Diet; Growth; Obesity; 
Vitamins 
underfed rats; metabolic-endocrine altera- 
tions in, 986t 


Onszerrr: see also Fat; and assoc’d with various 
endocrine disorders 
—— adipose and normal children; steroid ex- 
cretion in, 473* 
—— and leanness in a tropical country, 989f 
—— food drive and satiety responses in mice 
foll’g ovariectomy, 968t 
—— in mice, congenital and Au thioglucose- 
induced; differences in fat metab. in, 939f 
—— lipodystrophia progressiva treated with 
androgens & cortisone, 
— ere women; adrenocortical function in, 
—— studies in; insulin-glucose, pyruvate «& 
lactate curves; effect of ascorbic acid, 367*, 
375*, 653* 
Optica. isomers: see Thyroid preps. 
ORAL smears for sex chromatin: see Sex 
OrtNaseE: see Sulfonamides; Diabetes 
Orcutectomy: see Testis 
OsTEOMALACIA: see Bone 
Ovary: see also Breast; Estrogens; Gonadotro- 
pins; Hermaphrodism; Menstruation; Preg- 
nancy; Progesterone; Sex; Uterus 
amenorrhea: see also Menstruation; Preg- 
nancy 
anovulatory infertile women; endocrine 
effects of x-irrad. of ovaries & pituitary, 
969T 
chromosomal sex: see also Sex 
—— climacteric: see also Menstruation 
corpus luteum; prolongation of life span 
of, 922t 
— excessively tall girls; treatment, 249* 
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Ovary (cont.) 
—— familial congen. gonadal dysgenesis & 
musc. dystrophy, 1614* 
—— female pseudoherm. with penile urethra 
(adrenocort. hyperplasia), 412* 
—— feminization of male dog by Leydig-cell 
tumor, estrogenic, 1151* 
—— fern patterns in female mucus (cervical, 
nasal): see Menstruation 
fertility in women who had hyperthyroid- 
ism as children, 62* 
—— gonadal dysgenesis; det’n of genetic sex 
from leukocyte morphology, 
inhibition of, & antihormone formation 
foll’g admin. of hog FSH, 433* 
—— menstrual disorders: see also Menstruation 
—— microcystic, in Stein-L. syndrome; histo- 
chem. studies, 971 
—— normal & abnormal females; leukocyte 
sex chromatin in, 1163* 
—— ovarian activity (vag. smears) in anorexia 
nervosa, 
—— “ovarian agenesis”; genetic sex det’d by 
vaginal smear, 155* 
pa mice; food drive & satiety, 
6: ‘ 


ovariectomized mice; rate of absorption 
of intraperit. progesterone in, 964+ 
ovulation & menstruation delayed by 
chlorpromazine, 972t 
polycystic ovary syndrome; adrenocort. 
function in, 967+ 
preparations: see also Estrogens; Pro- 
gesterone 
prepubertal development of ovary; pitui- 
tary independence of, 925t 
—— primary amenorrhea in 27-yr.-old woman; 
spont. recovery, 909* 
—— pseudohermaphrodism: _ see 
rodism 
—— relaxin; bioassay of, using a reference 
standard, 966f 
—— sex chromatin patterns: see also Sex 
—— tall eunuchoid female; gonadal dysgenesis 
& androgenic manifests. in, 235* 
—— therapy of ovarian disorders: see also 
Estrogens: Gonadotropins: Progesterone 
OvuLaATIon: see Menstruation; Ovary, Pregnancy 
OxyGeEn: see also Basal metabolism 
—— hypoxic conditions; excretion of adren- 
aline & nor.-ad. in, 222* 
—— O, consumption of kidney slices; effects of 
thyroxine & analogues on, 975} 
—— uptake of O, by kidney slices; effect of 
acetic-acid analogues of triiodothyronine 
& thyroxine on, 929+ 


Hermaph- 


Pp ANCREAS: see also Carbohydrate metab. ; 
Diabetes mell.; Insulin 
—— alpha cells destroyed by cobalt; effect on 
cholesterol metab. in rabbit, 50 
—— depancreatized dog; effects 
in, 933f 
effect of prednisone on, in rabbits, 992 
—— islet-cell carc. of, & fulminating hyper- 
adrenocorticism, 1364* 
trypsin & amylase of duod. juice in syn- 
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PANCREAS (cont.) 


drome of steatorrhea, tetany & amenorr., 


1043* 
—— trypsin & amylase of duod. juice in syn- 
drome of steatorrhea, tetany & amenorr., 
1043* 
PARATHYROID: see also Bone; Calcium; Phos- 
phorus 
& hypomagnesemia, 


—— hyperparathyroidism; calcium tolerance 
test in, 977}, 981T 
—— hyperparathyroidism; tests for; (P and 
Ca), 930, 1507* 
—— hypoparathyroidism as a cause of osteo- 
malacia, 419* 
—— hypoparathyroidism, exophthalmos & ga- 
lactorrhea; Ca & P metab. in, 1245* 
—— hypoparathyroidism, surgical, ppt’d by 
onset of menopause, 668* 
—— parathyroid extract; preparation without 
use of heat, 978+ 
—— pseudohypoparathyroidism, steatorrhea & 
amenorrhea; effect of probenecid & para- 
thyroid extr. on Ca & P, 1043* 
—— “‘pseudo-pseudohypoparathyroidism”’; 
concerning the term, 293* 
—— syndrome of hypoparathyroidism, hypo- 
“adrenocort’m & moniliasis (fam., juv.); 
autopsy; 1374* 
—— tetany as a complication of thyroid sur- 
gery, 1456* 
Penis: see also Androgen; Gonadotropins; Her- 
maphrodism; Testis 
—— penile urethra in female pseudoher- 
maph’m & adrenocort. hyperplasia, 412* 
PHEOCHROMOCYTOMA; epinephrine & nor-epi. of 
plasma in, before & after operation, 949t 
PHOSPHATASE: see Phosphorus 
Puospnorus: see also Bone; Parathyroids 
and alk. phosphatase of serum in hypo- 
parathy’m & osteomalacia, 419* 
effect of probenecid on, in hypoparathy’m 
& galactorrhea, 1245* 
effects of tetrac & triac on, in myxedema, 
1299* 
electrolyte & N excretion after admin. of 
various thyroid hormones, 1405* 
—— inorganic, of serum, at progressive ages; 
ur. KS & androgens, 463* 
—— inorganic, of serum; effect of orchiectomy 
on, 301* 
—— metabolism in syndrome of steatorrhea, 
amenorrhea & tetany, 1043* 
—— of serum, after i.v. insulin in ACTH hy- 
peradrenocort’m, 489* 
of serum; effect of estrogens on, in hypo- 
parathy’m, 668* 
—— phosphate; tubular reabsorp. of, and 
eprivation, in hyperparathy’m, 1507* 
—— phospholipids: see Lipids 
PiaMEnt: see also Addison’s disease 
eee activity of blood, 
55 


—— diabetes-vitiligo syndrome, 990t 
expanding-melanophore test for inter- 
medin, in peptic ulcer, 662* 
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PIGMENT (cont.) 

suppression of, in zebra-fish embryos, by 

thyroid hormone, 978f 

PinEAL Guianp; cytologic effects of a-estradiol on 
cultures of, 940+ 

PrirpEROXANE HypDROCHLORIDE (Benodaine); ef- 
fect on the hypertension of Cushing’s syn., 


Pirressin: see Pituitary preps. (antidiuretic 
subst.; 8-hypophamine; Pitressin; vaso- 
pressin) 
Prrurrary: see also Gonadotropins 
DISORDERS 


acromegaly; ACTH resistance in, 207* 
diabetes insipidus after hypophysee- 
tomy, 183* 

insipidus after intracranial ops. 
or injury, 942+ 

—— diabetes insipidus and Addison’s dis- 
—_ ; effects of vasopressin & hydrocort., 
171 

—— hypophysect’d, adrenalect’d, ovariect’d 
woman; effects of progesterone in, 931f 

—— hypophysect’d adults; inhib. of I'*! up- 
take by i.v. thyroxine, 1311* _ 

—— hypophysectomy in man; adrenal fune- 
tion after, 912t 

—— hypophysectomy in man; analysis of 
polyuria following, 183* 

—— hypophysectomy in man; effect of hypo- 
glycemia on excretion of catechol amines 
after, 1017* 

—— hypopituitarism; aldosterone excretion 
in; effect of ACTH, 1541* 

—— hypopituitarism; effect of TSH on I! 
uptake & PBI, 1438* 

ao hypopituitarism ; inorg. P of serum in, 
301 


—— hypopituitarism; serum  thyroxine- 
binding in; effect of stilbestrol, 1491* 
insufficiency; effect of preop. cortisone 
in preventing postop. complications, 
747* 
Is Cushing’s syndrome a_ pituitary 
disease? 1276* 
Simmonds’ disease; effect of cortisone 
on Na metab. in, 1089* ; 
—— tumor of, with gynecomastia & lacta- 
tion, 397* 
GONADOTROPINS: see also Gonadotropins 
HORMONEs: see Gonadotropins; Pituitary preps. 
& comps. 
PHYSIOLOGY & PATHOLOGY 
—— cytology, in adrenocortical diseases, 
937T 


function; effect of chlorpromazine, 292* 

—— function in a thyrotoxic mongol, 160* 

—— Houssay cats; plasma-insulin activity 
in, 934 

—— hypophyseal & metabolic effects of 
fluorohydrocort., 955t 

—— hypophysect’d castrated male rats; 
direct action of mammary-stim’g hor- 
mones in, 967+ 

—— hypophysect’d castrated male rats; role 

of pit. & adrenals in maintenance of sex 

accessories, 


at 
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Prrurrary (cont.) Prrurrary (cont.) 
PHYSIOLOGY & PATHOLOGY (cont.) PREPARATIONS & COMPOUNDS (cont.) 
hypophysect’d dogs: C'-glucose study vasopressin; effect in Addison’s disease 
of effect of cortisone in, 934f with diabetes insipidus, 171* 
hypophysect’d rats; iodine metabolism a Hormone (ACTH): see 
in, 982T also Adrenal physiology 

—— hypophysect’d rats; role of pit. in DCA-.- ACTH-indu ced rise in plasma 17- 
induced hyalinosis, 943f pn gg | effect of testosterone on, 
metabolic principles; improved differ- 1227 
entiation, 932+ hyperadrenocort’ m induced by; 
neurohypophysis; effect of adrenal persistence of insulin sensitivity in, 
hormones on, 915t 489* 
pituitary activity (FSH) in anorexia —— adrenal response to; effects of pred- 
nervosa, 801* nisone & cortisone on, 1059* 

—— pituitary ip gna of prepubertal aspects of CNS regulation of, 914f 
evelopment of ovary, 925f —— detection in normal human blood; 
pituitary operations; use method, 

, of cortisone for, 747* — effect in restoring adrenal function, 
pituitary-adrenal response to stress, 
9 effect of tranquilizing agents on, 938 

—— role of hypophysis in ketosis of hypo- —— effect on estradiol-induced uterine 
glycemia, 983t growth in rats, 496* 

—— x-irrad. of pituitary & ovaries in anovu- —— effect on excretion of aldosterone, 
latory infertile women, 969f 1541* 

PREPARATIONS & COMPOUNDS effect on histochem. pattern of ad. 

—— ACTH: see separate category (adreno- cortex in stress, 580* 
corticotropic hormone) —— effect on plasma 17-OH-CS in dying 
antidiuretic activity of serum in neu- patients, 1001* 
rosis & premenstr. tension, 894* —— effect on quant, (urinary) 17-OH-CS 
antidiuretic — excretion of, related patterns, 282* 
to urinary vol., effect on rate of steroid metabolism, 

—— anti-ICSH hans: effect on testes of 921T 
estrogenized mice, 962+ —— effect on steroid excretion in pregnant 

— chromatophorotropic activity of human addisonian, 690* 
blood, 755* -— —— effect on steroids in surgical adreno- 
“eorticotropin-potentiating factor” in cort. states, correlated with mor- 
Cushing’s syndrome? 1276* phology of tissue, 946t 

—— FSH: see Gonadotropins effect on urinary BTS & P-S steroids, 
gonadotropic hormone: see also Gonado- 936T 
tropins —— effect on urinary steroids in “idio- 
growth hormone alone, as cause of pathic” hirsutism, 517* 
diabetes in tube-fed rat, 933f excretion of adrenaline & nor-ad. 
rowth hormone; dissoc. of anabolic & following, 222* 

CH effects, 937+ —— in blood of children with rheum. 
growth hormone; effect on uptake of fever, 262* 


—— in treatment of insulin resistance, 


primate 680* 


by cartilage, 
d monkey, 916f —— in vitro action on reducing subst. & 


-— growth hormone o 
effect in hypophysect 


—— 6-hypophamine (Pitressin); decreased QO, in frog adrenal tissue, 942 
antidiuretic response to, in hyper- influence on adrenal homogenate in 
thyroidism, 322* vit.-E deficient rabbits, 959T 

we CSH excretion in myotonia atrophica, —— not identified by expanding-melano- 
1235* phore test, 662* 

—— intermedin-like activity of blood in —— of plasma, foll’g admin. of cortico- 
duod. vs. gastric ulcer, 662* _ steroid i in Add. disease, 913f 

—— mammotropin, to produce prolong. of ituitary-adrenal function; effect of 
corpus luteum life span, 922 chlorpromazine on, studied with 

pituitary fractions; separation of, by . ACTH in rats, 915+" 
ultracentrifuge, 938 —— quant. effect on EEG, 839* 

—— pituitary principles; ; metabolic effects of —— resistance to, in acromegaly, 207* 

each, 932t —— three constituents of, 755* 

prolactin; histologic crop-sac criteria use in hypercalcemic states, 945t 

for detection of; lack of, in human blood Thyroid-Stimulating Hormone ( TSH ): see also 
& urine, 1337* Thyroid disorders & physiology 
prolactin, urinary, in case of pit. tumor —— effect on I}*! uptake & PBI after 
with gynecomastia & lactation, 397* admin. of i.v. thyroxine to hypophy- 

—— TSH: see separate category (thyroid- sect’d adult, 1311* 
stimulating hormone) — effect on I uptake & PBI in myxe- 


7 . 
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Prrurtary (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
Thyroid-Stimulating Hormone (TSH) (cont.) 
dema foll’g prolonged -ingest. of 
iodine, 1109* 
—— effect on iodide-hormone-release in 
toxic goiter, 130* 
effect on iodinated comps. in lymph 
from thyroid, 153* 
effect on thyroidal iodine turnover in 
hyperthy’m, 
— effect on [-triiodothyronine-sup- 
pressed I'3! uptake, 1480* 
in vitro assay for, 927 
level of, in residual vs. evolutional 
exophthalmos, 559* 
—— metabolic fate of, in rats, 976+ 
—— new assay for, using water transfer 
in thyroid slices, 
response of PBI to, in diagnosis of 


976 

—— TSH test for low thyroid reserve, 
1438* 

—— TSH test in struma lymphomatosa, 


35 
—— TSH test in subacute thyroiditis, 
1422* 
PLACENTA: see Pregnancy; Gonadotropins, chori- 
onic 
Potyuria: see Kidney; Water 
PosTGRADUATE ASSEMBLY in Endocrinology and 
Metabolism: see Endocrine Society 
Post-GrRADUATE CourRsEs in Pediatrics (1956): 
see Harvard Medical School 
Porassium: see Electrolytes 
Precocious: see Puberty; Sex 
PREMENSTRUAL tension: see Menstruation 
PREDNISOLONE; PREDNISONE: see Adrenal preps. 
A! PREGNADIENE-3-20-DIONE-118-17a-21-TRIOL: 
see Adrenal preps. 
PREGNANCY: see also Estrogens; Gonadotropins; 
Menstruation; Ovary; Progesterone 
—— aldosterone excretion in, 426* 
chorionic gonadotropin in: see 
Gonadotropins 
effect of stilbestrol on serum thyroxine- 
binding in, 1491* 
—— in an addisonian; steroid excretion before 
& after delivery; lack of 17-OH-CS, 690* 
—— lactation: see also Breast 
—— late; prednisone vs. cortisone; effect on 
plasma 17-OH-CS, 1059* 
—— normal & disturbed; further exper. with 
toad method for detecting CG, 1354* 
placenta at term; transfer of thyroid hor- 
mone across, 1392* 
—— placenta; blood content of, 1120* 
—— placenta; 6-6-hydroxylase in, 903* 
placental transfer of perchlorate & tri- 
iodothyronine in g. pig, 927 
—— placental transfer of thyroid hormone in 
relation to cretinism, 1522* 
pregnanediol: see also Pregnanediol 
pregnant addisonian; electrolyte & steroid 
metab. in; placental progesterone, 1251* 


also 


—— production of deciduoma in rat; loss of 
uterine sensitivity foll’g, 925f 
rat hyperemia test for; comments, 290* 
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PREGNANCY (cont.) 
—— thiouracil therapy in relation to goiter of 
newborn, 146* 
—— thyroxine-binding by serum in, 280* 
—— toxemic; mineralocorticoid activity in, 
958T 
toxemic; vascular reactivity & electro- 
lytes in; pre-toxemia test, 1196* 
PREGNANEDIOL: see also Progesterone; Pregnancy 
and pregnanetriol excretion foll’g admin. 
of 17-a-hydroxyprogesterone, 1262* 
excretion after admin. of progesterone in 
liver disease, 114* 
excretion during admin. of hog FSH to 
women, 433* 
wae foll’g admin. of noresthisterone, 
9 


excretion in a pregnant addisonian, 1251* 
—— “free”; refinements in the det’n of, 535* 
PROGESTERONE: see also Estrogens; Menstruation; 

Pregnancy; Steroids 

biosynthesis of androgens from by human 

testis, 1629* 

conversion to cortisol by human adrenal, 

1283* 

—— 6-8-hydroxylase 6-6-OH- 
progesterone, 903* 

—— 17-a-hydroxyprogesterone: see Hydroxy- 
progesterone 

— — intraperitoneally, in mice; rate of ab- 
sorption, 964f 

—— i.v. progesterone; effect on plasma 17-OH- 

CS, 1227* 

metabolic effects in relation to action of 

estrogen & pit. hormones, 

—— metabolism of, in liver disease, 114* 

—— plasma, placental & fetal values for, in 

pregnant addisonian, 1251* 

pregnanediol: see Pregnanediol 

progestational activity of 17-a-ethinyl-19- 

nortestosterone, 869* 

PROBENECID; effect on Ca & P in syndrome of 
pseudohypoparathyroidism, steatorrhea & 
amenorrhea, 1043* 

Procrams: see Endocrine Society; Am. Goiter A.; 
Laurentian Hormone Conf. 

PROLACTIN: see Pituitary preps. 

PROPYLTHIOURACIL: see Thiouracil; Antithyroid 
drugs 

Prostate & SEMINAL VESICLEs: see Testis 

ProTeEIN: see also Nitrogen; Lipids (lipoproteins) 

and lipoproteins of serum; effect of 17- 

ethyl-19-nortestosterone on, 1388* 

—— and lipoproteins of serum; species varia- 

tion in response to the cortisones, 613* 

binding & biliary excretion of radioactive 

steroids, 

—— gamma globulin, human; unusual instance 
of thyroxine-binding by, 573* 

—— human serum albumin as vehicle for 
estradiol, 1032* 

—— human serum albumin as vehicle for i.v. 
testosterone; effect on plasma 17-OH-CS 
& N. balance, 775*, 1227* 

—— iodinated, in serum in cancer of the thy- 
roid, 1554* 

—— iodinated in serum in Hashimoto thy- 

roiditis, 1570* 


in placenta; 


( 
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PROTEIN (cont.) 
of serum; effect of orchiectomy on, 301* 
—— serum gamma-globulin & albumin in 
struma lymphomatosa, 35* 
serum protein patterns in subacute 
thyroiditis, 1422* 


—— thyroxine-binding protein of serum; effect ° 


of stilbestrol, 1491* 
PsEUDOHERMAPHRODISM: see Hermaphrodism 
PsEUDO-PSEUDOHYPOPARATHYROIDISM: see Para- 

thyroid 
PsycnoaEnic (Psycuo.oaic) factors: see Mental; 
Nervous system; Stress" 
PuBERTY 
—— normal: see Ovary; Testis: Children 
—— precocious, and Cushing-like syndrome, in 

2-yr.-old boy, 674* 

—— precocious, female; effect of hog FSH; 

antihormones, 433* 

precocious: see also Adrenal disorders 
Pusiic Service Grants: 1) for training 

in ree investigation, 1403; 2) for research, 
83 / 
PyroceEnic effect of etiocholanolone, 948f 
Pyruvate of blood in obesity, after ingestion of 
glucose, 375* 


Raotation: see Radioactive; Roentgen ray 
RADIOACTIVE 
acetate-1-C™; incorp. in urinary steroids, 
Ca*; see Calcium 
—— 4-C'-corticosterone: see Adrenal preps. 
—— 4-C*-cortisol: see Adrenal preps. 
—— C1-glucose: see Carbohydrate metab. 
—— 4-C'-hydrocortisone: see Adrenal preps. 
—— 4-C'4-testosterone: see Androgens 
—— C-labeled steroids; biliary excretion & 
protein binding of, 923+ 
T'31!; see Iodine, radioactive 
I'3!_-glucagon: see Iodine, radioactive 
P32: see Testis 
—— 8*5: see Sulfur 
RADIOIODINE: see Iodine, radioactive 
Rat hyperemia test for pregnancy; comments, 
290 


Reactions: see Allergy; Toxicity 
Recipients of Awards: see Endocrine Society; 
Am. Goiter A. 
Rectum: see Gastro-intestinal tract 
RELAXIN: see Ovary 
RENAL: see Kidney; Urine 
Repropvuction: see Menstruation; Ovary; Preg- 
nancy; Testis 
REsIN technique applied to det’n of PBI, 1122* 
REvIEw, 1262* 
Rueumatic Fever 
—— blood ACTH in children with, 262* 
cortisone therapy of, in children; relation 
to PBi, corticoids & 17-KS, 634* 
RHEUMATOID ARTHRITIS: see Arthritis 
RickeEts: see Bone (osteomalacia) 
Struma: see Thyroid disorders (thy- 
roiditis) 
RoENTGEN Ray 
irrad. of ovaries & pit. in anovulatory 
infertile women, 969f 
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ROENTGEN Ray (cont.) 
— prior irrad. of head & neck in children 
with thyroid cancer, 1487*, 1580* 
therapy, adjunctive: see also in various 
endocrine disorders 


Sansa 


Na/K ratio of, in toxemic pregnancy, 
1196* 
salivary & thyroidal I'*' clearances of 
plasma in various thyroid states, 449* 
secretion of iodide in, studies by I 131, 1347* 
Sat: see Electrolytes; Sodium 
ScHERING ScHouar: see Endocrine Society, 
awards. 
ScHIZOPHRENIA: see Mental 
ScHOLARS OF THE ENDOCRINE SOCIETY: see 
Endocrine Society, awards 
ScHo.LaRsHIPs: see Endocrine Society; Grants 
Sex: see also Androgens; Estrogens; Gonado- 
tropins; Hermaphrodism; Ovary; Testis 
assignment of, in management of her- 
maphrodism, 547* 
—— bisexual hormone production; estrogenic 
Leydig-cell tumor, 1151* 
chromatin: occurrence in congen. testicu- 
lar hypoplasia, 
chromatin pattern in tall eunuchoid fe- 
male with androgenic manifests., 235* 
—— chromatin pattern in testicular disorders; 
relation to true hermaphrodism, 923, 
—— chromatin test in Klinefelter’s syndrome 
(oral smear), 689* 
chromosomal; detection of, by blood 
smear, 55* 
chromosomal, in case of cord lesion with 
hypogonadism & gynecomastia, 1607* 
chromosomal; new staining procedure for 
oral smears, 964Tf 
cytologic tests of, in congen. testicular 
hypoplasia, 829* 
— — genetic; and hormonal aspects of gonadal 
dysgenesis & pseudoherm., 
genetic; chromatin test vs. gonadal his- 
tology, 1117* 
genetic; det’n of, from leukocyte mor- 
phology, 963f, 1163* 
“teat metabolic relationship to folic 
aci 
sex differences in orient’n of reduction 
as of 3-keto-Cig steroids by liver 
omogenates, 924f 
sexual & somatic precocity with Cushing- 
like syn., in 2-yr.-old boy, 674* 
sexual maturation; effect on serum inorg. 
P, 301* 463* 
see Methods 
see Pituitary disorders 
KIN 
—— cutaneous absorp. of hydrocortisone, 557* 
effect of triiodothyronine on, 1405* 
—— epidermis of mice; inhib. of mitotic activ- 
ity in, by fluorocortisol, 944f 
—— in atypical Cushing’s syn., 350* 
—— pigmentation: see Pigment; Addison’s 
disease 
sex chromatin: see Sex - 


—— 


| 
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SLEEP: see Diurnal 
SMEARS 
oral, for sex chromatin pattern: see Sex 
blood: see Blood; Sex (chromatin) 
—— cervical & vaginal: see Sex (chromatin); 
Estrogens; Ovary; Uterus & Vagina 
Sopivum: see also Electrolytes 
—— high Na-retaining potency of 2-methyl- 
hydrocortisone, 
—— metabolism; effect of cortisone on, in 
Simmonds’ dis., 1089* 
ee goa effect on Ca and Mg metab., 
931 
—— sodium-retaining substances: see also 
Adrenal preps. (aldosterone, etc.) 
l-thyroxine: see Thyroid preps. 
SPECIES 
beef, sheep & human thyroid; diiodo- 
tyrosine deshalogenating activities of, 
1096* 
effect of hog & sheep FSH in women; 
antihormones, 433* 
effect of primate (vs. beef & pig) growth 
hormone in hypo monkey, 916+ 
—— man & dog; 17-0 -CS of plasma in, 790* 
pork vs. beef thyroid preparations, 1595* 
specificity for dog, of DDD effect on 
adrenal, 9567 
—— variation in response of serum proteins & 
lipids to the cortisones, 613* 
SperMATOzOA: see Testis 
Sprnau Corp: see Nervous system 
SPONTANEOUS 
recovery from primary amenorrhea in 
27-year.-old woman, 909* 
remission of Cushing’s syndrome, 406* 
STEATORRHEA: see Gastro-intestinal tract 
Steritity: see Menstruation; Pregnancy; Ovary; 
‘Testis 
STEROIDS 
aldosterone: see Adrenal preps. 
androgens: see Androgens 
corticoids & corticosteroids: see Adrenal 
preps. 
cortisol; cortisone: see Adrenal preps. 
determination of: see Methods 
dihydroxy-ketosteroids: see Adrenal preps. 
estrogens: see Estrogens 
: excretion in pregnant addisonian, before 
& after delivery, 690* 
excretion of, foll’g admin. of norethister- 
one, 869* 
halogenated: see Adrenal preps. 
—— hormone metabolites; allergenic proper- 
ties of, 965T 
—— hydroxyprogesterone: see 
gesterone 
microcystic ovaries; histochem. studies, 
971 


Hydroxypro- 


—— 3-keto-Cjg steroids; sex differences in 
orient’n of reduction products by liver 
homogenates, 9247 
ketosteroids, urinary; relation to serum 
inorg. P in men, 463* 

—— metabolism of, in virilizing adrenocort. 
tumor; effect of removal, 1075* 
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STEROIDS (cont.) 

—— pregnanediol: 
nancy 
progesterone: see Progesterone 

—— renal excretion of, 963 
steroid dehydrogenases as models for 
binding of hormonally active steroids, 924t 

—— studies in I-C tumor of testis, 970T 

—— urinary; effect of amphenone on, 705* 

—— urinary, in aged men; effect of steroid 
therapy, 779* 

17-KETOSTEROIDS 

—— and estrogen in adrenal adenoma, 1075* 

—— determination of; interfering chromo- 
gens, 1125* 
excretion of, in adipose children, 473* 

—— fluctuation in excretion of, in Cushing’s 
syn., 286* 
in children with rheum. fever; effect of 
cortisone, 634* 

—— in “idiopathic” hirsutism, 517* 
in myotonia atrophica, 1235* 

—— in spont. remission of Cushing’s syn., 
406* 

—— in two-yr.-old boy with sexual precocity 
& Cushing-like syn., 674* 
plasma 17-KS in anencephalic infant, 
1281* 

—— urinary; effect of amphenone on, 954f 

STREss 

—— dying patients; metab. of adrenal-steroids 
in, 1001* 

—— dying patients, schizophrenia & other 
states; plasma 17-OH-CS & cortisol in, 
compared by 2\ techniques, 253* 

—— effect of ACTH.on histochem. pattern of 
adrenal cortex during, 580* 
effect on aldostetone excretion, 961f, 
1326* 
excretion of adrenaline & nor-ad. during, 
222 

—— “operative,” and ACTH; effect on quant. 
ur. 17-OH-CS patterns, 282* 

surgical stress; effect of androgens on 
plasma 17-OH-CS in, 483* 
Struma: see Thyroid disorders 
Sussect INpEx to Volume 16, 1651* 
Suaar: see Carbohydrate metab.; Diabetes mell.; 
Insulin; Pancreas 
SULFONAMIDES (carbutamide; 
BZ55; Orinase) 
arylsulfonureas and diabetes mellitus, 
1626* 
insulin-sparing; excretion studies, 821* 
Suurur: see also Mercapto; Thio; Sulfonamides 
8%; uptake by cartilage; effect of growth 
hormone, 988t 
SurRGIcAL stress: see Stress 
Swepev; history of goiter in, 977f 
SyNDROMEs: see also various endocrinopathies 

—— adrenogenital: see Adrenal disorders 

—— Cushing’s: see Cushing’s syndrome 

—— familial, juvenile, hypoadrenocort’m, hy- 
poparathy’m & pation? monoliasis, 1374* 

Fanconi: see Bone, osteomalacia 

—— Klinefelter’s: see Testis; Sex 

—— Laurence-Moon-Bied] in Arab, 1622* 


see Pregnanediol; Preg- 


tolbutamine— 


f 
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SyNDROMEs (cont.) 
—— steatorrhea, m «& 
amenorrhea, 1043 
SynoviaL Fiurp: metabolites of hydrocortisone 
& cortisone in, in rheum. arthritis, 86* 


Cuintics, 146*, 272*, 419*, 547* 
TereEtTH; incisor of rat; precocious eruption foll’g 
cortisone, 946+ 
TEMPERATURE 
—— pyrogenic effect of etiocholanolone, 948+ 
—— thermal injury (heat); adrenocort. in- 
suffie’y after, 955T 
Testis: see also Androgens; 
Hermaphrodism; Steroids 
accessory sex organs; fructose & citric- 
acid secretion studied by P*? in g. pig, 973t 
—— aged men; steroid replacement in, 779* 
—— atrophy of (biopsy), with myotonia 
atrophica; hormonal excretion, 1235* 
castrated hypophysect’d rat; role of pit. 
& adrenals in maintenance of sex acces- 
sories, 941 
castrated male rats; enhanced growth of 
adrenal tumor transplants, 945f 
chromosomal sex: see Sex 
disorders secondary to hypopituitarism: 
see Pituitary disorders 
familial, congen. gonadal dysgenesis & 
muscular dystrophy, 1614* 
—— human; biosynthesis of androgens from 
progesterone by, 1629* 
—— hypogonadism ‘& gynecomastia; relation 
to cord lesion; chromosomal sex, 1607* 
—— hypoplasia, congenital ; occurrence of sex 
chromatin in, 969T 
interstitial-cell response to ACTH & CG; 
relation to adrenocort. response, 939f 
interstitial-cell tumor; steroid studies in, 
0 


Gonadotropins; 


—— Klinefelter’s syndrome; chromatin test 
(oral smear) in, 689* 

—— Klinefelter’s syndrome; chromatin test 
(oral smear) vs. gonadal histology, 117* 

——— Laurence-Moon-Biedl syndrome in Arab 
boy, 1622* 

—— Leydig-cell tumor, estrogenic, in male 
dog; bisexual hormone production, 1151* 

—— male “eunuchoidism-with-low-FSH;’’ CG 

therapy in, 

normal and abnormal males; leukocyte 

sex chromatin in, 1163* 

normal gametogenesis in case of pit. 

tumor with gynecomastia, 397* 

normal men; HMG as standard for gona- 

dotropin assay in, 1180* 

of estrogenized mice; effect of anti-ICSH 

serum on, 962+ 

orchiectomy; effect on blood chemistry 

(incl. inorg P) in young mature males, 

301* 

precocious puberty: see Puberty 

—— premature ejaculation; treatment with 
estrogens, 967 

—— pseudohermaphrodism: Her- 

maphrodism 


see also 
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Testis (cont.) 
pseudohermaphrodism, female, with pen- 
ile urethra, 412* 
—— preparations & compounds: see Andro- 
gens; Steroids 
stimulation of, by gonadotropins: see also 
Gonadotropins 
—— teratoma of, with metastatic choriocarc.; 
effect of bilat. adrenalect’y on, 1217* 
—— testicular disorders; sex chromatin pat- 
ot in; relation to true hermaphrodism, 
9 
—— testicular hypoplasia, congen.; cytologic 
tests of sex in, 829* 
—— two-yr.-old "poy; sexual 
Cushing-like synd., 674* 
Tests: see also Methods 
calcium tolerance: see Calcium 
cyclical arborization (ferns) in cervical 
mucus: see Uterus 
cyclical arborization (ferns) in nasal mu- 
cus, 905* 
cytologic (chromatin) for genetic sex: see 
eX 
—— diuresis tests in Addison’s dis. with dia- 
betes insip., 171* 
early, for toxemic pregnancy, 958, 1196* 
medin, not ACTH, 6 
—— for 9307, 1507* 
for pregnancy: see also Pregnancy 
—— for thyroid function: see also Thyroid; 
Iodine, radioactive 
—— Hyla test for chromatophorotropic activ- 
ity, 755* 
hypertonic saline test in diabetes insip., 
171*, 183* 
—— insulin tolerance: see Insulin 
laboratory; use of in diabetes, 272* 
rat hyperemia, for pregnancy; comments, 
290 
—— sugar tolerance: see Carbohydrate metab. 
TESTOSTERONE & CompouNDs: see Androgens; 
Steroids 
Tetany: see Calcium; Parathyroid 
Terrac: see Thyroid preps. 
TETRAIODOTHYROACETIC AcipD (tetrac): see Thy- 
roid preps. 
THERMAL: see Temperature 
TurourRAacit: see also Antithyroid drugs; Thyroid 
—— therapy in pregnancy, relative to goiter in 
newborn, 146* 
Tuyror: see also Antithyroid drugs; Iodine 
DISORDERS 
—— adrenocort. function in, 9817 
—— cancer in childhood, 1487* 
—— — iodinated protein in serum of, 


precocity & 


cancer; study & treat. of with I'!; see 
also Iodine radioactive, 
carcinoma, functional; iodine metab. 


in, 928 
carcinoma, metastatic; factors influenc- ~ 
ing treat. with [181, 1* , 

carcinoma; unusual thyroxine-binding 
by serum in, 573* 

clinical appraisal of I'%! tests, PBI & 
BMR in, 


724* 
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TuHyRorp (cont.) 
DISORDERS (cont.) 


goiter, 


—— dysfunction, unusual, foll’g prolonged 
ingest. of iodine, 1109* 
—— endemic goiter and cretinism; genetic 
factors, 1522* 
endemic goiter; relation to deaf- 
mutism, 977t 
exchangeable body Na & K in, 974t 
amilial; metab. of iodotyrosines 
in, 848* 
— goiter from prolonged ingestion of io- 
dide, 141* 
coe goiter; history of, in Sweden, 977 
sporadic, in newborn; relation to 
iouracil therapy in mother, 146* 
aad surgery; complications of, 1456* 
ses and hypothyroidism: 
see separate category for each 
J'3! tracer studies in; technical con- 
siderations, 1102* 
—— low thyroid reserve (5 types) ; signifi- 
cance of; TSH test, 1438* 


a neoplasms; Cu and Zn i in, 123* 


—— nodular lesions of thyroid in children, 
1580* 


—— nontoxie goiter; effect of J[-triiodo- 

thyronine in, 

problems for research in, 1405* 

ratios of salivary to j in, 1347* 

struma lymphomatosa; primary thy- 

roid failure; treatment, 35* 

oe thyroiditis, acute, followed by thyro- 

toxicosis, 542* 

— clinico-pathologic study, 
143 


roiditis, Hashimoto; unusual iodi- 

nated protein in serum of, 1570* 

PBI in, 982t 

— thyroiditis, subacute; new observations, 

1422* 

—— various; comparison of salivary, renal & 

ae I'3! clearance of plasma in, 
49* 


Hyperthyroidism (exophthalmic goiter, Graves’ 

disease, thyrotoxicosis, toxic adenoma) 

antithyroid drugs in treatment of: 

see also Antithyroid drugs; Mercapto 

comps.; Thiouracil 

basal metabolism: see also Basal me- 
tabolism 

—— BMR and I! tests in; clinical ap- 
praisal, 724* 

—— carbimazole; clinical expers. with; 
toxicity, 391*, 887* 

—— decreased antidiuretic response to 

B-hypophamine in, 322* 

diagnostic value of [131 uptake, rate 

& clearance, 

—— effect of iodide on release of thyroid 

hormone in, 130* 

effect of l-triiodothyronine on up- 

take in, 1480* 

exo hthalmos: see also Eyes 

—— in children; endocrine factors, 62* 

—— in mongolism; tests of thyr, & pit. 

function, 160* 
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Tuyrorp (cont.) 
DISORDERS (cont.) 
Hyperthyroidism (cont.) 


iodine in the treatment of: see also 

Iodine 

methimazole in treatment of: see 

Mercapto compounds 

protein-bound iodine (PBI) of serum: 

see Iodine 

radioactive iodine in study & treat. 

of: see Iodine, radioactive 

—— thiouracil therapy: see Thiouracil; 

Antithyroid drugs 

thyroidal uptake in: see Iodine, 

radioactive 

—— thyroid-stimulating, or thyrotropic 
hormone (TSH): see also Pituitary 


preps. 
—— thyrotoxicosis foll’g acute thyroiditis, 
542* 


—— toxic goiter tissue; diiodotyrosine 
deshalogenating activity of, 1096* 


Hypothyroidism (cretinism, myxedema) 


action of dl-tribromthyronine in, 

1395* 

—— BMR and [*! tests in; clinical ap- 
praisal, 724* 

—— congenital; metab. of iodotyrosines 
in, 848* 
cretin, high PBI & 

uptake i in, Tt 

genetic & environmental 

factors; classification, 1522* 

cretinism, goitrous, 1580* 

cretinism; relation of placental trans- 

fer of thyroid hormone to, 1392* 

diagnosis of; response of PBI to 

TSH as criterion, 

effect of optical isomers of triiodo- 

thyronine in, 

—— effect of stilbestrol on serum thy- 
roxine-binding in, 1491* 

—— following antithyroid drugs: see also 
Antithyroid drugs 

—— goitrous cretin; diiodotyrosine des- 

halogenating activity of thyroid tissue 

from, 1096* 

infantile thyroid insuffie’y; hirsutism 

in, 817* 

thyroid reserve; effect of TSH, 

1438* 

metabolic effects of triac & tetrac in, 

1299* 

—— myxedema & goiter foll’g prolonged 
ingest. of iodine, 141* 1109* 

—— myxedema as postop. complication, 
1456* 

—— myxedema; effect of synthetic d-thy- 
roxine in, 982t 

—— myxedema ; effect of triac & tetrac 
in, 1470* 

—— PBI of serum in: see also Iodine 

—— thyroidal uptake of I'*! in: see Iodine, 

radioactive 

treatment of, with thyroid preps.: 

see also Thyroid preps. 

triiodothyronine; role in treatment 

of, 975t 
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Tuyrorp (cont.) 


DISORDERS (cont.) 

Hypothyroidism (cont.) 
with hypoparathy’m , exophthalmos 
«& galactorrhea ; a & P metab. in, 
245 


PHYSIOLOGY & PATHCLOGY 


in anorexia nervosa, 801* 
—— function; clinical appraisal of I'#! tests 
for, 724* 
—— function; effect of amphenone on, 705*, 
29 


—— function; effect of dinitrophenol on, 
1026* 

—— function; effect of prednisone on, 643* 

—— function in mongolism, 830* 

—— function in myotonia atrophica, 1235* 

—— function; studies of: see also Iodine, 
radioactive; Pituitary preps. (TSH); 
Antithyroid drugs 

—— histology (autopsy) in boy with familial 

Addison’s disease & hypoparath’m 

1374* 

hormone: see also Thyroid preps. 

iodinated protein in serum in cancer of 

the thyroid, 1554* 

iodinated protein in serum in Hashi- 

moto thyroiditis, 1570* 

—— lymphatic pathways leading from; io- 

dinated compounds in, 153* 

pathologic study of thyroiditis, 1433* 

—— pathologic studies: see also Thyroid dis- 
orders 

—— PBI of serum: see w!so Iodine 

radioiodine (I'#!) in the study of: see 

also Iodine, radioactive 

—— thyroid-stim’g hormone (TSH): see 
also Pituitary preps. (TSH) 

—— thyroidal and salivary I'*! clearances of 
plasma in thyroid states, 449* 

—— thyroidal I'*! uptake; effect of cobalt 
on, in man, 831* 

—— thyroidal states in adrenalect’d mice; 
effect on sensitivity to cortisone, 954f 

— d, d rats; fate 

SH in, 9 
tissue; Cu ae bn in, 123* 


PREPARATIONS & COMPOUNDS 


—— daily hormonal output & active iodine 
stores, 930 

desicc. thyroid in treat. of iodide goiter, 
141* 


desicc. thyroid in treat. of struma lym- 

phomatosa, 35* 

desicc. thyroid; influence on I'*! therapy 

of metast. thyroid cancer, 1* 

—— diiodotyrosine & thyroxine; metab. of, 
in goitrous cretinism, 1522* 

—— diiodotyrosine deshalogenating activity 

of human thyroid tissue, 1096* 

hormones: studies of, with radioiodine: 

see also Iodine, radioactive 
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TuHyRor (cont.) 


BMR, I'*! studies & serum cholesterol 


PREPARATIONS & COMPOUNDS (cont.) 
hormones; serum ['*! pattern of, in thy- 
. roid states, 928f 
hormones; suppression of pigment in 
zebra-fish embryos by, 978t 
I'31 in study of: see also Iodine, radio- 
active 
—— iodinated compounds in lymph from 
thyroid, 153* 
—— mono- & di-iodotyrosine; fate of, in 
normal & disease states, 735* 
——mono- & di-iodotyrosine in familial 
goiter, 848* 
—— pork vs. beef thyroid; biologic activities 
of, 1595* 
a thyroid therapy in low thyroid reserve, 
1438* 
—— thyroxine & analogs; effects on O; con- 
sumption of kidney slices, 975f 
—— thyroxine i.v.; inhib. of I'*! uptake by, 
in hypophysect’d adults, 1311* 
—— thyroxine, labeled; salivary secretion of 
I'3! after, 1347* 
—— d-thyroxine, synthetic; effect in myxe- 
dema, 
— thyroxine-binding by human gamma 
globulin; unusual instance, 573* 
—— thyroxine-binding by sera of pregnant 
women, 
—— th roxine-binding in serum; effect of 
stilbestrol on, 1491* 
— thyroxine-binding protein in nephrosis, 
643 
—— triac & tetrac; acetic-acid analogues of 
thyroxine & triiodothyronine; metabolic 
effects, 1299* 
— di-tribromthyronine; effect on BMR in 
myxedema, 1395* 
—— triiodo- te tetraiodothyroacetic acid; 
effects in myxedema, 1470* 
triiodothyronine & ont placen- 
tal transfer of, in g. pig, 92 
triiodothyronine & acetic- 
acid analogues of; metabolic activities 
in vitro & in vivo, 929 
—— l|-triiodothyronine & J[-thyroxine, 
labeled; uptake by erythrocytes, 976t 
& l-thyroxine- 
I'31; placental transfer of, 1392* 
— /-triiodothyronine; effect of, in nontoxic 
goiter, 980T 
—— l-triiodothyronine; effect on I'*! uptake 
in euthyroidism and ex. goiter, 1480* 
—— I-triiodothyronine; effect on native re- 
sistance of rabbits to tbe., 979 
ypofunct. foll’g prolonged ingest. of 
ine, 1109* 
rele’ metabolic activity of 
optical isomers, 
—— triiodothyronine; role in treat. of thy- 
roid disease, 975+ 
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hormones & metabolites identified in THyRrorp1tTts: see Thyroid disorders ‘ q 

thyroid, serum, bile, tissues or urine; THyromo.oaists; their beckoning frontiers, 

effects, 1405* 1405* q 
—— hormones; effect of epinephrine and TuHyroip-strmuLaTiING Hormone (TSH) (Tuy- 1 

nor-epi. on release of, 926 ROTROPIN): see Pituitary preps (TSH) 1 
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Tuyroroxicosis: see Thyroid disorders, hyper- 
thyroidism 

Tuyrotropic Hormone (TSH): 
preps. (TSH) 

THYROXINE: see Thyroid pre 

TissuEs: see also under paella organ or secretion 
involved 

bile: see Liver 

cervical & vaginal smears; cyclic changes 

in. see Uterus 

—— distrib. of I'*' in: see Iodine, radioactive 

—— distrib. of radioactive substs. in: see 
Radioactive 

—— lymph: see Lymph 

—— mucus: see Mucus; Smears 

——- nasal smears; cyclic changes in, 905* 

—— nuclear chromatin (of leukocytes, oral 

mucosa, skin, vag. mucosa) in det’n of 

genetic sex: see Sex 

placenta: see Pregnancy 

see Saliva 


fluid 

tissular distrib. of Ca** in BCG-guinea 

pigs, 989+ 

Toap method: see Methods 

ToLBUTAMIDE: see Sulfonamides; Diabetes 

Toxic, ADENomA: Toxic Gorter: see Thyroid dis- 
orders, hyperthyroidism 

Toxemia of prégnancy: see Pregnancy 

Toxicrry: see also Allergy 

—— during I'*! and methimazole therapy, 1* 

of amphenone, 705* 

of arylsulfonureas in diabetes, 1626* 

—— of carbimazole, 391*, 887* 

—— of insulin-sparing sulfonamides, 821* 

—— of norethisterone, 869* 

TRANQUILIZING AGENTs : see also Chlorpromazine 

effect of ACTH secretion, 938f 

Trac: see Thyroid preps. 

dl-TRIBROMTHYRONINE: see Thyroid preps. 

TriiopoTHYROACETIC Acip (triac): see Thyroid 
preps. 

TRIIODOTHYRONINE: see Thyroid preps. 

TRopIcAL country; obesity in, 989}; normocal- 
cemia in, 991 

TSH: see Pituitary preps. (TSH) 

TUBERCULOSIS 
—— BCG-immunized g. pigs; tissular dis- 

trib. of Ca*® in, 989 

effect of J-triiodothyronine & propyl- 

' thiouracil on native resistance to, in rab- 

bits, 

Tumors: see also Cancer; and under organ or 
therapy involved 

adrenal: see Adrenal disorders; Cushing’s 

syndrome 

—— function of, studied by radioiodine: see 
Todine, radioactive 


Uncen: see Gastro-intestinal tract 

ULTRACENTRIFUGE, for separation of ant. pitui- 
tary fractions, 

UNDERFED: see Nutrition 

Upsoun Scuouar: see Endocrine Society, awards 

Urine: see also Kidney 
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URIN»E (cont.) 

adrenaline & nor-ad.: 

(medulla) 

—— adrenocortical metabolites: see Adrenal 
preps. (cortex) 

—— androgens: see Androgens; Steroids 

calcium: see Calcium; Electrolytes; Para- 

thyroid 

chloride: see Electrolytes; Sodium; Addi- 

son’s disease 

chorionic gonadotropin (CG): see Gonado- 

tropins; Pregnancy 

corticosteroids (corticoids): 

preps. (cortex) 

—— diabetes insipidus: see Pituitary disorders 

—— diuresis: see Kidney; Pituitary disorders 

(diab. insip.) and preps. (antidiuretic 

horm.; Pitressin; vasopres- 

sin); Water 

electrolytes: see Electrolytes 

estrogens: see Estrogens; Steroids 

—— FSH: see Gonadotropins 


see Adrenal preps. 


see Adrenal 


—— glycosuria: Carbohydrate metab.; 
Diabetes mell. 

—— gonadotropins: see Gonadotropins; Pitui- 
tary preps. 


—— in pregnancy: see Gonadotropins; Preg- 
nancy; Pregnanediol 

—— iodine compounds: see Iodine 

—— 17-ketosteroids: see Steroids, 17-KS 

methods for determination of econstitu- 

ents: see Methods; Tests 

nitrogen: see Nitrogen; Protein 

—— phosphorus: see Phosphorus 

polyuria induced by hypophysect’y in 

man, 183* 

— olyuria: see also Pituitary preps. (anti- 

iuretic); Water 

potassium: see Electrolytes 

—— pregnanediol: see Pregnanediol 

—— radioactive compounds: see Radioactive 

—— radioactive iodine: see Iodine, radioactive 

—— renal function: see Kidney 


sodium: see Sodium; Electrolytes 
steroids: see Steroids; Adrenal preps.; 
Androgens; Estrogens; Pregnanediol 
sugar: see Carbohydrate metab.; Diabetes 
mell.; Insulin 
volume; diurnal variations in, related to 
excretion of ADS, 28* 
Uropepsin: see Gastro-intestinal tract 
Uterus & Vaatna: see also Ovary; Menstruation; 
Pregnancy 
cervical mucus arborization (ferns) & 
vaginal cytology; progestational effect of 
norethisterone on, 869* 
cervical mucus changes during cortisone 
therapy, 973+ 
estradiol-induced uterine growth in rat; 
suppression of, by hydrocortisone ac., 
9a-fluorohydrocortisone ac. & ACTH, 496* 
—— menstruation: see Menstruation 
orionic 
pregnancy: see Pregnancy 
—— uterine sensitivity in rats; loss of, foll’g 
production of deciduoma, 925+ 
—— vaginal absorption of hydrocortisone, 557* 
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Urerus & Vaaina (cont.) 
—— vaginal smears before & after removal of 
adrenal tumor, 1075* 
vaginal smears; det’n of genetic sex by 
(nuclear chromatin), 155* 


vaginal smears: see also Estrogens; Men- 


struation; Ovary; Sex 


V sara: see Uterus & Vagina 
Van Merer Prize Awarp: see Am. Goiter A., 
awards 
VARIATION: see also Diurnal; Species 
seasonal in sensitivity of Bufo marinus to 
CG 1354* 
VAscuULAR System: see also Blood; Heart 
course of, in spont. remiss. 
of Cushing’s syn., 406* 
—— hypertension induced by aldosterone in 
rats; postmortem study, 918t 
—— hypertension of Cushing’s syn.; effect of 
Benodaine on, 529* 
—— hypertension; relation of internal secre- 
tion of kidney to, 986+ 
—— hypertensive vasc. disease in rats bearing 
adrenocort. tissue, 
—— hypotension, methacholine-induced; ex- 
cretion of catechol amines during, 876* 
vascular reactivity and electrolytes in 
toxemic pregnancy, 1196* 
VASOPRESSIN: see Pituitary preps. (antidiuretic 
subst., 6-hypophamine; Pitressin) 
VIRILISM 
adrenogenital syndrome: see Adrenal dis- 
orders 
assoc’d with adrenal disease: see Adrenal 
disorders; Cushing’s syndrome 
—— pseudohermaphrodism: see Hermaphro- 
dism 
—— virilizing testicular tumor; biosynthesis of 
androgen from progesterone by, 1629* 
Vitamins: see also Diet 
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ViraMIns (cont.) 
—— ascorbic acid; effect on insulin-glucose 
tolerance curve in obesity, 653* 
ascorbic acid: see also Adrenal physiolog 
—— By and cortisone; effect on body wt. & 
glycopexis in mice, 
—— B,-antibiotic supplement; effect on corti- 
glomerular lesions in rabbits, 
944 
—— folic acid; metabolic relationship to sex 
hormones, 964 
VittLico: see Pigment 
Vocat cord paralysis after thyroidectomy, 1456* 


W aren: seé also Kidney; Urine 

—— antidiuretic hormone: see also Pituitary 
preps. (8-hypophamine; Pitressin; vaso- 
pressin) 

—— antidiuretic response to 6-hypophamine 
decreased in hyperthyroidism, 322* 

—— diabetes insipidus: see Pituitary disorders 
diuresis tests in Addison’s dis. with dia- 
betes insip., 171* 
exchange foll’g hypophysect’y in man, 
183 

—— retention (serum ADH) in neurosis & pre- 
menstrual tension, 894* 

WeracutT: see Growth; Obesity; Pituitary preps. 
(growth hormone); and under various 
endocrinopathies 

Wor.p Conaress on Sterility & Fertility, 168 


X-ray: see Roentgen-ray 


Yau University (Graduate School); 1956-57 
Am. Cancer Soc. Fellowships in Biometry 
& Epidemiology, 571 


Zane in normal & path. human thyroid and 
other tissues, 123* 
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Days (Average) to Euthyroidism 


PRODUCT ‘Tapazole’ Propylthiouracil ‘Tapazole’ Propylthiouracil ‘Tapazole’ Propylthiouracil 


35 50 15 28 


J.A.M.A., 149:1637, 1952 Am. J. Med., 11:724, 1951 Am. J. M. Sc., 222:138, 1951 


(METHIMAZOLE, LILLY) 


**... by far the most rapidly acting antithyroid 
compound with which we have had experience.” 


‘Tapazole’ is of benefit in all types of ment in those patients in whom thy- 
hyperthyroidism—as an aid in preopera- roidectomy is contraindicated. 

tive preparation and as medical treat- Available as 5-mg. and 10-mg, scored 
*J. Clin. Endocrinol., 14:948, 1954. tablets in bottles of 100 and 1,000. 


SCa# ANNIVERSARY 1876 + 1956 7 ELI LILLY AND COMPANY 
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In utero, the oxygen environment is compa- 
rable to an altitude of 33,000 ft.' But the fetus 
needs no oxygen mask. Thanks to the placenta, 
the unborn is well equipped for high altitude. 
However, a premature descent from this “Mt. 
Everest in utero”' plunges the infant into an 
environment for which he is not prepared. 


Premature birth is associated with the major- 
ity of fetal deaths and two-thirds of early neo- 
natal deaths.” In addition, it is a significant etio- 
logic factor in disorders ranging from behavior 
problems to cerebral palsy." 


With the help of Releasin, premature labor 
may often be controlled." A new hormone of 
pregnancy, Releasin is indicated when labor oc- 


a new aid in control of premature labor 


the descent from Mount Everest 


curs between the 29th and 36th week of preg- 
nancy. Its use has been demonstrated to in- 
crease the chance of delivering a viable infant: 


@ Releasin may halt premature labor entirely 
in many cases. 

e In others, birth is often delayed long enough 
to permit additional days or weeks of intra- 
uterine life, greatly increasing the child’s 
chance of survival. 


Complete literature is available on request. 


References: 1. Eastman, N. J.: Am. J. Obst. & Gynec. 
67:701 (April) 1954. 2. A New Focus: Perinatal Mortality, 
New York: Metropolitan Life Insurance Co. 3. Pasamanick, 
B., and Kawi, A.: J. Pediat. 48:596 (May) 1956. 4. Abram- 
son, D., and Reid, D. E.: J. Clin. Endocrinol. & Metab. 
15:206 (Jan.) 1955. §. Eichner, E.; Waltner, C.; Goodman, 
M., and Post, S.: Am. J. Obst. & Gynec. 77:1035 (May) 
1956. 
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